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PliEFACE TO THE THIRD EDITION. 



DESIGN OF THE WOBK. 

"What I propose in this work ia, to esplain to the aoaman, in such 
langua.go that every niim who can work a day'a work can understand 
it, the Theory and the Practical Use of the Law op Stobms for all 
parts of the world ; for tliia science has now become ao essential a 
part of nautical knowledge that every Eteaman who couacicntioualy 
desires to fulQl hii duties, from the Admiral of a great fleet down to 
the humble Master of a "West India or Mediterranean trader, must 
wish to know at all events what thiti new Huience is, of whicii lie 
hears it said, that it teaches how to avoid Storms— teaches how beat 
to manage in Storing when they cannot be avoided — and toachsB how 
to profit by Stormi ! A man who thoroughly understands all this 
must have as great profeasiona] advantages in that respect, over one 
who does not, as our fioets and ships of the present day, when scurvy 
is almost anknown, have over those of the days of AnsoK', when 
whole crews were swept off by it. 

To enable the plainest ship-master, then, clearly to comprehend thia 
science in all its bearings and nses, and as fiir as our present know- 
ledge estonda, is my first object ; and on this account I have endea- 
voured to make the work as clear and as brief as possible ; though as 
K intended for all classes of mariners, the scientifle aa well as the 
uned, and intended also while it eiplaina, to suggest, to ask for. 




DEBION OF THE WORK. 

and to urge further inquiry, I have not jiassod over the morG sdentiflc 
port wUUo striving to give to the mariner of all cla.aseB a cheap book 
of the results of all the resear-chcB up to the present time ; together 
with the principles of the science so clearly indicated, that he might 
bo fully satisfied fis to them, and, if he pleased, look farther to inves- 
tignte their origin and offocts, and furaiah those who are proaeeutiDg 
the research with additional materials. 

Every one who has mixed much with sailors, and every educated 
man who reflects on his early life amongst them, must have remarked, 
from the naval oflicer to the coasting skipper, not only the many in- 
stances in which misdirected, imperfect, or limited education in youth 
has dulled the faculties for study ; and thus all times and opporta- 
nities in after life have been neglected ; but with too many alio, 
alas ! even whore in youth or manhood inclined to any aelf-improvB- 
ment, the truth of Palconer's beautiful lines, which, though written 
of classical literature, are not less true of scientific pursuits, and of 
the professional improvement dependent upon them — 

"... for blasted in tbe barren slisdo 
Heia, all too soon, (he bnds of science fade i 
Sad Ocean's gtmina in untimely boiir 
Withers the bloom of eveiy epringing flower: 
Here fancj droops, vhilc snllon clouds and storr 
The gonerons climnto of the soul deform." 

And this I trust will he my apology, if any be needed, for pr^er- 
ring the familiar terms of common sail or- language where I could use 
them as I think with better efibct, to more scientific forma of expres- 
sion. I have thought, in a word, that the work might lose much of 
(I trust I may say) its national utility, if written only for the stata- 
B of scieDce ; and thus I have preferred to seat it at her cabin- 
table— claiming only in this respect from those who might wish it 
otherwise, a moment's reflection on how large a class of our brother- 
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sailors there is, and always must bo, who tliough worthy and most 
valuable men, have wanted the ineatimable advantages of a good edu- 
cation ; and might be repelled from the study by the sight of " hard 
words" and the sound of acientifie phrases, however familiar such may 
be to our ears. 

In the style of printing, and by the frequent use of itaKcs, as well 
as by a copious Index and detailed Table of Contents, I have endea- 
voured, as far aa possible, to assist the reader to a quick and clear 
comprehension of what is said ; for I know that many forget th at " a 
hurricane at sea ia liie a battle in a campaign ; an important, but un- 
frequent occurrence, for which it ia wise to be well prepared ;"• and 
rarely looking at works tike the present till they want assistance from 
them, arc thus very liable to mistakes in a moment of anxiety. If 
such, however, will hut give it one fair perusal at leisure, they may 
perhaps, recollecting with quaint old Thomas Fulleb that "the 
winds are not only wild in a storm, but even stark mad in a hurri- 
cane,"t find that a little study in fine weather may snve a world of 
labour and mischief in bad. 

I should perhaps apologise for the apparent egotism of quoting so 
often my own Storm Memoirs, but in truth they form, as will he seen 
by the list of them in the next page, a considerable portion, ns to 
bulk at least, of the evidence, now and corroborative, upon which our 
science rests ; and often furnish details and exact data which I could 
not elsewhere obtain. 

Writing in Calcutta, I have been unable to consult many books of 
voyages, and especially the works of the older and foreign navigs 

■ Foreign Qnarterlj Review for April, 1839; supposed lo be written bj Capti 
Basil Had;, 
t Fcii-BR'a " Hoi.v State." " The Ginid Sea Captain." 
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which I could hayo desired to oxamine or refer to, and my labouia 
are continued under difficulties and even against positive disooorage* 
ments which would be hardlj credible if told ; but the reader will 
nevertheless, I trust, find that he has a tolerably oomplete work for 
all really useful purposes, and that he has in this Third Edition of the 
Sailob's Hobk Book, a very considerable addition to his former 
stock of knowledge on the subject. 

H. P. 

Calcutta, May, 1859. 
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[ Beng. Vol. XVIL .... 
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BBrEf H18TOET OF THE Science of the Law op Stobms, — 

3. "WOBKS ON StOEIIB. — 3. ErplAirATION OF THE WOEDS rsED. 
■ — 4. VaBIOUB THEOEIEB NOTIOED AS TO THE MOTIONS, AND 
BSIBFLT AS TO TICE CACBEH, OF STOBMS. 

The word CycloDE proposed in the Ural edition of this work as b fit name, whereby 
to designrtta hnrricimca, tyfuons, or any circular blowing gate, baviag been generally 
approTed of, is now adopted thronghout as a recognised term. 

1. It is porhapH more than a century ago since the first accounts 
were published of ships which had scudded in a hurricane for a day or 
more and yot found themselves "nearly in the same place as when the 
gale began," and the oldest seaman has heard instances of this strange, 
and then inexplicable circumstance ; as well as of ships, which in lying 
to, had the wind either veering all round the compass, or shifting sud- 
denly, with or without a calm interval, to an opposite point of the com- 
paaa, and blowing harder than before, or of ships which, though but a 
short distance from each other, had furious hurricanes, dismasting and 
bringing them near to foundering from opposite points of the compnaa, 
and yet veering differently with both : but no author before the com- 
mencement of the last century appears to have thought of accounting 
for this, and most perhaps believed thot it never could be accounted for. 

2. In Dr. Blabe'b Account of tbe hurricane of 1780 at Barbadoes 
(Tra. Eoy. Soc. Edinburgh, Vol. I. p, 35), it is noticed that " tho 
iriDd blew all round the compass, a circuinstanco which distinguishes 

Mhe hurricane from all other gales within tho tropica," and then, 
Sttle further on, that — 
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" Tbe sbips whicli put heforo Ihc wiad iluring the harricane irere not carried with 
the velocity which might have been expected from tho Tiolenco of it. A merchant 
Bhip with the crew onboard was driven from her andiors at Barbadoes, all Ihecom- 
paaeoa were broken, and after tossing about for tno days and tiro nights, the pec^e 
found themselves at the mouth of CarUste Bay, the very point wbeace they set out, 
Bt a time when Ihoj supposed themselves 100 league* from it," 

3. The earliest publiabed account we have of theae Storms being 
distinctly considered as whirlwindB is by Coptain Lanoford, in t!ie 
" PhiloBophieat Transactions" for 1098, in a paper on the West Indian 
hurrieaoea, which he calls " whirlwiiida." He deacribes the veering 
of the wind, advisee putting to sea with the Norlhcrly winds to get 
aea-room, and come bock with the S. Eaaterlj- ones " when hie fnry is 
over," describes their progression ! and gives some limits for them. 
He has of course also a theory to account for their origin. 

There are, indeed, frequent pasaages to he met with in the older 
navigators, and travellers, which directly or indirectly speak of the 
violent storms of the tropics aa "whirlwinds." It is remarkable that 
Don Juah de Ulloa in 1743 fully describee rotary storms and shifts 
of wind on the Paci6c Coast of South America, as will be seen in an 
extract subsequently given, but doee not eeem (in the English trans- 
lation, which may be an abridgment) to have heard of, or to consider 
them aa whirlwinds. 

4. In a work published in 1801,* Colonel Cappke, speaking of 
the Madras and Coromandel Coaat hurricanes, says — p. CI, 

"All these circumstancespropcrly eoasidered, clearly manifest the natnre of these 
winds, or rather positively prove them to be whirlwlnils whose diameter cannot be 
more than 1 20 miles, and the vortex seems generally near Madras or I'ulicat." 

And again, after describing some on the Malabar Coaat and in the 
Southern Indian Ocean, ho says — p. 64, 

"Thus then it appears that these tempests or barricunes are tornndoes or local 
whirlwinds, and are felt with at least equal violence on the sea coast and at some 
little distance out at sea.'' 

5. In Hohhbuegh'b Directory, first published in the early part 
of the present century, he alludea to storms, particularly thoae of the 
China Sen, as being rotatory^ i. e. great whirlwinds. 

Observations on Winds and Monsoons. 
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G. A French author, Bomub, in a work of much roaearch," (pub- 
liahed iu 180G) deacribea the Tjfoou of the China Sea about the Gulf 
of Tonkin aa a " tourbilhn " (whirlwind) ; and again speaking of the 
galcB of the MoBambique Channel, he diatinctly says, that during the 
N. E. monaoon the heaviest tempesta are felt there, and that " then 
the winds change to whirlmnds (tourbillona) with a high sea, cloud; 
sky, and heavy rain," Vol. 11. pp. 106, 132. The same author de- 
scribes those of the Gulf of Meiico, p. 45, as hurricanes and whirl- 
winds. He also doscribeB very fully the veering of the wiuds in the 
hurricanes of the Bay of Bengal, pp. 148 to 150, but does not, when 
epeahing of these last, call them distinctly whirlwinds. 

7. Hence wo see that, up to the first ten years of the present cen- 
tury, all that appears known and published of tropical storms, and ' 
hurricanes was, that they were often great whirlwinds, Feanki 
had indeed shewn in 1760 that tbe N. E. storms of the American Coast | 
came from the S. W., but he did not prosecute the inquiry fiirther. 

8, Professor FifiBAB of the University of Cambridge, Now Eng- 
land, in an account of the Boston Stonn of 23rd September, 1915, ^ 
printed in the American Pbiloaophical Trausactiona, and reprinted \ 
in the Quarterly (Brando's) Journal of Science of 1819, p. 102, uses i 
the following remarkable expressiona. The italics are mme. 

"I have not been ablelo find thorcnfroor till! limitsoftliia tempest. Ilwsaveiy i 
violent at places separated by a coneidenihlc interval from each otiicr. while the in- 
termediate region suffered much Icbb. Its course through Turcets in some inatni 
was marked almost as deGniteJy as where trees have been cut down for a rood.f 
In Ifiete caifi it ajijitart to Sacs been a mmbig vortex: afl twi the ruihing foneard 
of the great body of Ike atmmphere." 

He then goes on to describe the extent of the storm and the veor- ' 
ing of the wind, and its veering in opposite directions at Boston and ' 
at New Tork, aa well as the difference of time between tbe masimum 
violence at the two places, no aa to leave no question about thia Storm's 
having been a true Cyclone ; but he did uot goneraiize the facts, and 
thus missed the honour of Mr. Eedfield's discovery ! 

• Tahleanx cies Vents dea Mnrees ct dcs Coarnna. 

t Thia was probablj the furious voiles at the eentrc, which wos tlioro ii 
loniEido, for the storm hy Profeflsor Faubau's atalemcnt was aliont 20(1 milt 
dinmotcr. 

1)2 
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9. I orerlouked in the first edition the following notice &om Mr. 
Thom's work. 

Profowor Mitchell, " On the proximate cause of certain winds," published in 
1H3I,* expresses his opiaioD Cbat " the phenomeoa of winds and storms are the re- 
sult of a vortex or gyratory movement generally of no great extent, espcciallj 
the region of the atmosphere where they prevail." Althoogh (adds Mr. Tbok) it 
is not possible to agree altogether with tliia view of the subject, it sufficiently 
vcys the theory of circular action in stormy disturbances of the atmosphere. 

10. Portuuately for Bcience, however, Mr, Whiiam Kedfield, of 
New York, had his attention drawn to the Buhject in the course of liis 
professional pursuits aa a Naval Architect, and in 1831 published in 
the "American Journal of Science," a valuahle paper, the first of a 
numerous series which have since followed, in which he domonstratfd 
not only that the storraa of the American Coast were whirlwinds, but, 
moreover, that they were pro^etsive whirlwinds, moving forwards on 
curved tracks at a considerable rate, and were traceable from the West 
Indies, and along the CoaBt of the United States till they curved off 
to the Eastward between the Bermudas and the Banks of Newfound- 
land- He also gai'e many eicellont practical rules for the manage- 
ment of ships, so as to avoid, or at least to diminish, the chances of 
damage from rotatory storms, and some valuable remarks on tbe 
Barometer as a guide. 

11. In an able article on the Law of Storms in the "North Ame- 
rican Eeview," for April, 1S41, ie the following, which is not only part 
of the history of our Science, but moreover a well merited tribute to 
the Iftbours of the gentleman named in it — and I do not mean here to 
apeak with lessrespeet of those whose views have, I think, been proved 
erroneous. No one can have undertaken independent researches in 
any branch of the physical sciences without soon feeling that maukind 
owe much more than is usually supposed to those who have missed 
their road ; they are the gullant soldiers who have fallen ; the suc- 
cessful are the victors who survive to reap the honours of the combat. 
" About the time that the American philosopher Redfield was employed in his 
earlier lahoura of ohserving and collecting the observations of others, a similar in- 
quiry was in progress in Germany. On Christmns eve, 1821, after a long coDti- 

* " Ediffburgh New Philosophical Jonmal," by Jumcson, Vol. XI. 
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nee of alonny weather, the bammeler rank so low in Europe, tlmt the al 
of meteorologists was stroagi/ draim to the circumstance. Hr. Bsanoe, liuTing 
obtained the registers kept at this timo in Torious plocca, came to the conclusion 
thai, dnring this stonn, the wiuds blew from all points of the compass towards a 
central space, where the baromelor was. Tar the moment, at its lowest Etand. The 
concjusion was disputed by Professor Dovb, of Berlin, who subjocled tbo obierva- 
lioDS in the possession of Brakde, as well ns others, to anew examination, and mode 
it appear, that on explanation of all the phEenomena was afforded by the assumption 
of one or more great rotary curreots, or wblrlwiada, advancing from tlie Soathwcst 
to the Northeast,* Before this dLunssion was known in tbe United States, Mr. 
ItKUFlELD, by an independent course of investigation, had amved at tlie result we 
have aheady announced, and his opinion is fortified by facts and e&ws £0 nomeroas 
anil wcUautbenticated, asfully to justify tbodistinetion which Sir David BaBWSTBa 
has accorded to him in the fbllowing longciafte,' The theory of rotaiy storms was 
first suggested by Colonel Caffeb, bol wc mast claim for Mr. Redfielu the greater 
honour of baring fnlly investigated the subject, and spparontl; established tbe 
theory upon an impregnable bosis.' "f 

12. Mr. EEDFiEtD woa followed in 1838 by Licut.-Col. Ebid of 
the Eoyal Eugiueers, wlio publifilied the valuable and weU known 
work usually called " Keid on the Law of Storma," in which he not 
only fully conBrmed Mr. Eedjield'h views, but added most exten- 
sively to the proofa of them by investigations of the West Indian 
Hurricanca, and those of the Southern Indian Ocean, and moreover 
by proving farther what Hedpield had already announced theoreti- 
cally, that in the Southern IIotnLapherc the Storme revolve in a 
contrary direction to those in the Northern one. 

W. The groat step of bringing the science to full practical use was 
also made by Colonel Beld, who shewed that safe rulaB for scucldiug 
or lying to in a hurricane, might be deduced from tbo theory, and that 
farther, when obliged to lie to, ships should, to avoid being taken aback 
by the veering of the wind heading them off, choose a particular tack 
to lie to on, according to the side of tbe path of the Storm on which 
they were ; and lastly that ships might often, by means of this know- 
ledge, p/o^Si by Btoriaa by sailing roanil instead of through them ; and 
^Pj^ie theory, like ho many other sciences, then became from 
^HEre view, or theory, of which the uses had been only remotely and 



• London and Edinburgh Jonraal of Science, N03. 67, 68. 
t Pliilosophieal Mafjiuiue, Vol. XVIU. Jrd Sci-ies, p. 61S. 
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dimly foreseeu and hoped for, a practical Laio — The LiW oF Stokus ; 
of the first use to tlie mariner, and of the highest importance to every 
naval and commcrci&l nation. 

14. Thus far may be called the history of the Law of Storms* &om 
ite early Bnppoaitians and proofe to its cslablishmont. I may add, 
that Dr. A. Thom, of II. M. 86th Hcgt., has published also, in 1845, 
a valuable work on the science generally, and more particularly re- 
lating to the Cyclones of the Mnuritiua and Southern Indian Ocean. 
A list of my own former publications on the subject, which have 
mostly appeared in the Journal of the Asiatic Society of Bengal, from 
1839 to the present day, relating to the China, Arabian and Andaman 
Seas, Bay of Bengal and Southern Indian Ocean, now amounting, if 
collected, to a volume of 1700 pp. with 05 Cliarts and diagrams, will 
be seen preceding thia chapter. Amongst our results here are: The 
ascertaining of the average tracks of storms in various seas : The 
divuion of storms ; The frequent occurrence of double Btorma : The 
incuTving of winds ia a hurricaoe, and the proofs of the sti/rm toavet 
and storm currenU, and tliat of the Buccession of barometrical wavea 
in a Cyclone, with minor matters, to all of which I shall subsequently 
refer. The invention of the Horn Cards should not perhapa be classed 
amongst the minor matters ; for they have been, I have reason to 
think, the means of enabling very many persons to comprehend the 
subject and profit by the science, who would otherwise have been 
much puzzled by it. It was worth noting, however, before concluding 
this section, how it seems here and there to have been impressed on 
the minds of many observant seamen, long ago, that great storms and 
hurricanes were great whirlwinds, Mr. Eedfield quotes a letter of 
Capt. Wateeman of the " /n^Bow," in his memoir, 1831, p. 24, which 
concludes thus — " I have only to add that from an experience of 20 
or 30 years, during which time I have been constantly navigating the 
Atlantic, my mind is fully made up that heavy winds, or hurricanes 
run in the form of whirlwinds." 

15. "WoHKB OB Stoems —In the former editions of this work I 

* 1 have not allQilcct to Mr Espi's theory, ag not being oura, and as I think 
being ivholly con trad it ted Ij fiitts. It consists of two jmrta, tlie causes of hopri- 
nca, and llieii cffnte To th:s tlicoiy 1 shall allude subscqncatlv. 
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gave a list of all the publicationa on the Law of Storms which had 
come to my knowlodge up to the time at which the editions appeared, 
the object of which was to show, as part of the history of the ecience. 
how it was gradually attracting attention, and also to assist the scamaa 
in hia choice of books for hia " Storm Library." But these works 
are now generally so well known, and there are so many of them, that 
I have thought it better to economise tho space which the catalogue 
would occupy for matter of more interoat to the mariner. I should, 
however, fail in being, so far as my poor abilities may enable me, a 
safe and trustworthy guide to him, did I not most earnestly warn him 
against being misled into the absurd notion taken up by some of the 
Authors of recent works on the science that any positive rules can be 
given for the management of ships from the mere veering of the wind, 
leaving out of the calculation all the other elements. One of these 
books indeed, named below, goes so far as to give showy diagrams 

id to announce that the rules engraved upon tbem are to be followed 

whether the Oyclone has recurved or not," thus coolly throwing the 
moat important element of the sailor's calculation overboard !* The 
scientific seaman will not require any farther evidence of the danger 
of trusting to such a guide, and I must refer those who have had less 
advantages in the way of education, to Part III. where I havo endea- 
Toured to set down carefuUy, and in a classified arrangement, all the 
considerations which should guide the careful seaman in the vicinity 
of or within the Kmits of the vortei of a Cyclone, none of which he 
can safely neglect, 

16. EtPLAifATioir OP THE woEDS ' Law of Storms,' aitd op 
SOME oiUEQ HEBMS. In the foregoing pages I have spoken of the 
Late of Storms as a Theory from which, when confirmed as a Law, 
Col. Keid has deduced the rules which render it of practical utility .+ 

♦ ThiB wretchedly ignorant work, enlitled " The True Priaciple of the Law of 
Storms" (Sedowick), has beeii the principal cause of the erroneoas ideas which 
this niistafciio notion ha^ giten rieo to. 

t Theory and Laro. The seaman may l>eBt onderstand these two words h; his 

qnadrant. Aa loog aa people wbo paid attcnCioa to Ibese things ivppoied thnt light 

when reflected from a mirror was always so at a certain angle, depeoding soraeliow 

on the direction in wliich the original light fell npon it, this was a Theori/. When 

^■Kwas pioTBd b; expeiimont that ^le angle of reflection was always equal la tbo 
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The words Law of Stosub, then, signify first, that it hae now been 
proved by the examination, and careful analysis of perhaps more than 
two thousand logs and of some hundreds of storms by the authors 
already referred to, and by many other obserrers in periodical publi- 
cationB, aa well as some whose rcsxilts haro not yet been published, 
that the wind in hurricanea, and fi^quently in severe Htorma in the 
higher latitudes on both sides of the Equator, baa two motions. It 
turns orblowBTOKjiJafocus or centre in a more or less circular form," 
and at the same time has a straight or curved motion forward, so that, 
like a great whirlwind, it is both turning round and as it were rolling 
forward at the same time. 

17. Next it is proved that it turns, when it occurs on the ]!Torth 
side of the Equator, from the east, or the right hand, by the north, 
towards the west, or contrary to the bauds of a watch, or Q ; and in 
the Soutbem hemisphere that its motion is the other way, or tcith the 
hands of a watch (^ ; being thus, as expressed by Professor Dote of 
Berlin, 8. E. N. W. for the Northern hemisphere, and N. E. 8. W. 
for the Southern hemisphere, if we begin always at the right hand, 
or east side of the circles. 

18. These two principal Laws constitute the rule or Law o» 
Storms. And it has, ns before said, been abundantly demonstrated 
to hold good for several parts of the world, but in others, though our 
evidence is very deficient and sometimes indeed we have none at all, 
we must assume it only to he true ; but wo do bo on very strong 
grounds ; those of the great analogy usually existing in the laws of 
nature, and the fact that every new investigation affords us new 
proofs of the truth of our law in both hemispheres. 

19. In its application also to Nautical uses the new Science is 
called the Lau> o^ Storms, and here it means that it offers a kind of 
angle of incidcDcc this becams the Zaiv of reflection, and when Eadle; applied it 
to obtain correct altitudes, and to doable the imglc by the two reflections of tha 
qnodrunC, he used it for a nautical object of tbe first importance and of dailj prao- 
tical ntilitj. These are tbe three great steps of human Icuowlcdge and progress. 
The Theory, or sapposition that a thing always occotb according to eert^ mles, 
UiG proof or Lav that it does and will alwajs so occur, and the Application of thai 
law to the bnsincss of common life. 

■ Iiook at tbe Slorm Cards in the pockets of the book. 
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knowledge wliich, in most caaea, will afford the aeamon- 
beat chance of avoiding the moat violent and dangerous part of a hur- 
ricane, which IB always near the centre of it ; bext, the Bafeat way 
of managing hie veasel, if he ia involved in one ; and TuraDLT, the 
means oi pyvfiting by a storm ! by sailing on a circular course round 
it, inatcad of upon a straight one through it ; supposing always 
this last case that he has eea-room. 

20. Stobm.— This term " storm " ia not uaed so much with 
tion to deforce of the wind in a storm, as to ita motion. 

A storm or tempeat may moan either a gale or hurricane ; hut it 
always means in our science a atorm of wind : and not, aa frequently 
need by landsmen, one of thunder and liglitning only. 

A OAiK means a atorm of wind, the direction of which ia tolerably 
steady for a long time ; aometimea not only for days, hut for weeks, 
as the common monsoon galea, and the winter galea of the Atlantic, 
the Channel, and the Bay of Biscay. 

A ncBBiCANB generally means a turning atonn of wind blowing 
with great violence, and often shifting more or leaa suddenly, so as to 
hlow half or entirely round the compass in a few hours. The words 
storm and hurricane are both used to indicate a turning gale : hurri- 
cane when it is of exceaaive violence. 

But these worda Storm, Gale, Hurricane, Tempeafc, Slc., are very 
liable to be used indiscriminately and confounded, and thus produce 
some perplexity, and even mislead the plain seaman. Our new acience 
having demonstrated a circular or vortei-like (vorticulnr) motion, 
requires a new word to distinguiah winds of all kinds having greatly 
curved courses, from those which, lite the trades and moDSoons, we 
may assume to he blowing in straight or nearly straight lines. 
Copying from Mr. Eedfield's first memoir " On facts in Meteorology," 
moat of the follovring names, I have classed them, not as he has 
done according to tbeir strength, hut according to the nature of their 
motion, noting with an (F) those of which we are as yet doubtful. 
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Trade wioda, 
Monsoona. 

ne gfllcB of high Intitudea. (?) 
"White Bqualls, (Coast of Africa), 
• Tornado, (sonietimes ?) 
naws and &uat9. 
Some coiumoa Bqualls. 
Harmattan. (?) 
Land and Sea breezes. 
North "Westera (of Bengal). 
"Willy-waws of the Straits of 

Magellan. 
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CLASS I. 
Itight-lined (etraighf) winda, 

Sumatras (of the StraitB of Ma- 
lacca). 
North- Westera of India. 
Ilalm wind (of Cumberland and 

mountainous Oountriea). 
Eain-winda ; from a fall of rain 
or of water near the spot, as at 
caBcadea, &c. 

Etesian winda. (?) 
Pamperos of La Plata-f 



CLASS n. 

Circular (or h'ffJilj/ curved) Kinds. 
Tyfoona and Hurricane Storms. African Tornado, (sometimes ?) 
Sotno gales of high latitudes P Water-spouts. 
Whirlwinds — of wind, rain, dust, Bursting of spouts, water-spouts, 
&c. — called in Spanish, French, Ac. 
Portuguese, &c. Turbo, Turbo- Samiel. 
I, Tourh'dhn, Tourmente. Simoon. 
I am not altogether averse to new names, but I well know how 
sailors, and indeed manj landsmen, dialike them ; I suggested, 
1 the former editions that we might perhaps for all this last 
class, of circular or liighly curved winds, adopt tho term " Cyclone " 
from the Greek KukXo; (which signifies, amongst other things, the coU 
of a snake,) as neither affirming tho circle to be a true one, though 

* Mr. Eedlield distinctly prores one loraado, tLc Kew Brunswick one, to haTB 
had a whirliDg motion, and Colonel Keid adduces a log of H. M. 8. Tartar, off the 
coast of Afiica, proving that the tornados are, aometimeE at least, rotalory. - 

■f The squalls app<»r, though origioating anil sometimes binning, as straight- 
lined niuds i jet tbe Pamperos not unfrequeDtl;, aud the Willj-naws almost aon- 
Itantly, take the whirlwind form. So that tlius lliey may be considered as being of 
an iutcnaodiate class, raticr than of either of those wliich we have difllinguiahed. 
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the circuit may be complete, yet espressing aufficiently the teitdcney 
to eircular motion in these meteora. "We shoulil by the use of it be 
able to Bpoak without conibuuding names which may eipresB either 
straight or circular winds— such aa "gale, storm, hurricane," &c. — 
with those wbich are more frequently used (as hurricane) to designate 
merely their strength. This ia what leads to coDfuaion, for we say 
of, aod we the authors ourselves write about, ships and places iu the 
same "storm" having "the ttorm" commencing — " tha -fala ia- 
creasing" — "the Aurricane passing over" — and the like; merely 
because the ships or locaUties of which we speak had the wind of dif- 
ferent degrees of strength, though the whole were eiperiencing parts 
of the same circular Btorm. Cycloidal is a known M*ord, but it ei- 
presses relation to a defined geometrical curve, and one not sufficiently 
approaching our usual views, which are tboBo of something nearlif, 
though not perfectly, circular. Now if we used a single word and said. 
The " Ci/dont " commenced, increased, passed over, ic. we should 
get rid of all this ambiguity, and use the same word to ospreas the 
same thing in all cases ; and this without any relation to the ilrength 
of the wind, for which we might freely use all the words " breeze," 
"gale," " Btorm," "tempest," "hurricane," "tyfoon," Ac. as we 
pleased.* In the first edition of this work I ventured so far iopropoie 
the new word aa to add it in a parenthesis wherever I wished to 
express a wind blowing in a circuit, whether a circle, or an ellipse, or 
a wind dcBcnbing a spiral by its profession while turning, and aa the 
■ I have now before die [October 1846) a newspapev oxtrnct giving an account 
oF a meeting of iho Qoriste, market gardcnere, Sic of the South Loudon distrlcl, U> 
coDsider of meuos to repair tlieir Iosecs in a severo thunder and hail'Stonn whidl 
occurred in the month of July or August of that yooi. In this arliclo the wordi 
"gale," "Btorm" and "hurricane" are used lo apeak of the " meteor "a» the 
French would call it. And in another, giving an aeeonnt of the storm which 
vifiied Edinburgh on the 4th Maj'ch, the tempest is oltematetj spoken of aa a " gale 
and a hmricMe,'' and Professor Nichol, of the Glasgow obBcrvatoiy, flnally speaki 
of it BB a " Etorm of tranalation," or a moving whirlwind, " of targe ra<Iina but of 
immense power." The aimpla word Cyclone would express all wliich Professor 
liichol wiahed to saj, and he vrould then, tis well aa tho editor of the newspaper, 
ha»o had all hia words to express tie vioUnce of the (hail and thunder) storm ; 
withont, hj using the term "hurricane" for Instance, leading their readers to auppoae 
that there was ai>7 tiling rotary about the wind if thej did not mean to expreas this. 
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word tsB been generally approved of, and in all caaea found to be not 
only unobjectionable, but often highly convenient, I have now, aa noted 
at the heading of thia part, adopted it with its natural derivatives, 
Cyclonic and Cyclouai, and even Cyclonology, when speaking of our 
new science throughout the present edition. And it haa been so 
generally adopt«d that I have reason to believe it has now become a 
rocogniaed ^gliah, as well aa a profcsBional and scientific word. 

There are in tropical latitudes and as far as 50° or 55° N. and S, 
of the equator two kinds of tempests or storms. The monsoon or 
trade wind or winter galea, in which tho barometer remains high and 
the wind steady, and the hurricanes, or tyfooaa (Cyclones), often 
blowing with irrcaiatible fury, and almost invariably accompanied by 
a falling barometer. Perhapa they occur even farther from the 
equator, but we have no good evidence beyond t!ie storius of the 
Channel, and some off tho Cape of Good Hope and Cape Horn. 

21. The Stoem Wave is a maaa of water of greater or less dia- 
meter according to the storm, raised above the uauol level of the ocean 
by the diminished atmospheric preaaure, and perhaps other cauaea, 
and driven bodily along with the atorm or before it, and when it 
reaches bays or river moutha, or other confined situations, causing by 
its further rise when contractiug dreadful inundations ; but upon open 
coasts rarely so, or not in so great a degree, aa it can there spread out 
quickly and find ita level. The Stoem Cueeents may be briefly 
described as circular streams on tho circumferences of Cyclones, and 
of these also we have evidence enough for the mariner at all times to 
admit, and be on his guard agaioat t\i(i potsibility ar great probability 
of them. 

The deep-sea wave also, (ihajlot defoni of the French writers^) no 
doubt asaiata the inundation ; but aa this is not a surikce cause, I do 
not allude to it here.* 

We have thus in every Cyclone two seta of forces (cuTronts) in- 
dependent of that of the wind, acting upon a ship ; the one carrying 
her bodily onward on its track, and the other drifting her round the 
periphery of that part of the Cyclone circle, in which she may be. 

22. Stoem CiKna. The hom plates in the pockets of this book 
' See EuY " Du, awimement det Ondcs cl des Tta\;a'sj: Uydtauliijust mariliuwi." 
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1 what arc called Col, Bbid's Hurricano, or Storm Circles, or 

ii-da. 

The use of these is to lay down and move upon any part of a chart, 
They may bo supposed to represent a Cyclone of fifty, or five hun- 
dred miles in diameter, as we please ; and one which would fill up 
the North part of the Bay of Bengal, would shew the wind in the 
same Cyclone, South on the coast of Arracan ; East on the Sand 
Heads; North on the coast of Orisaa; and West across the middle 
of the Bay ; and if we move it over a chart, the changes of the wind 
for a ship or an island on its track wiE be seen. If placed with the 
centre between Barbadoea, St. Vincent's and St, Lucia on a Chart of 
the West Indies, it will shew how the wind may be in their hurri- 
canes, for these Islands or for ships in those positions, N.N. Easterly 
and N. N. Westerly for St. Vincent's and St. Lucia, and S. S. West- 
erly for Bnrbadoes at the same hour. This is with the card for the 
Northern Hemisphere. With that for the Southern Hemisphero 
everything is the contrary way ; and if the Card for that Hemis- 
phere is laid between the Mauritius and Bourbon, it will be seen then 
that a S. E. Cyclonal wind at Bourbon may, if the circle is large 
enough to reach so far, be a N. Westerly one at the Mauritius ; and 
BO on ail over the world, in each hemisphere. 

23. The Tback of a storm is the line or path along which it 
moves, and we usually speak of the imaginary line or path passed 
over by the centre as (he track, though we might call the whole 
breadth passed over by the storm its track or road, if we pleased. 
These tracks are different in different parts of the world and in dif- 
ferent latitudes, and, together with the ascertaining ceiiainly if the 
usual law of veering prevails every where, are the great objects of the 
researches now going on, because much of the management of a ship 
depends upon our knowledge of the track of the storm, as will be 
subsequently seen. 

24. The Tdbhing and the Veeeinq of the wind in a Cyclone. 
The seaman should be careful not to confound these two words, though 
so nearly alike in meaning and in the ideas they conrey. Thus if, as 
in the figure below, two ships A. and B. in the Northern hemisphere 
are at 80 miles distance from each other, and a storm is travelling 
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towards them from the W. b. 8. or W8W. to the ENE., aa in the 

iXorthern Atlantic Ocean, it will be Been by moving the centre of the 
hom-card along the arrow that the Huccoaaivo changes are— 
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This IB the veering of tlio wind, and when we say that in either 
hemisphero the wind turns go and so in a rotatory gale (Cyclone) we 
mean to espresa thereby that the whole hody of the stDrm, whaterer 
be its extent, is whirling round ftuming) with or against the hands 
(hourB) of a watch ; bnt when we say the wind veerg, or will veer, in 
a giren direction, we mean then to speak alwnya of its changes or 
sbifta, whether gradual or sudden, in different porta of the circle, so 
that the wind in a hurricane or Cylone, while it really turns but one 
way, according to the hemisphere in which the storm occura, may 
with ships on different sides of its track, be veering in apparent con- 
■ tradietion witii each other, and with the law given ; and one of these 
veerings is what sailors call " bachi«g " round, and this explains, what 
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is so often matter of contradiction and confuaioa, a ebip Bi 

iu one-half of a etorm (Cyclone) laaTing the wind ' veering' and then 

backing — when she geta into the opposite hnlf of the etorro circle- 

In this example we haye supposed the ahipa Ijing to ; if ecudding and 

thus rapidly changing their ponitiong, the changes of wind will of 

course differ. Mr. Eedfield eaya, p. 175 of " American Jonranl of 

Science and Arts," Second Series, No. 2, touching this subject ; — 

'* 7%t paradox qf revolving wiiiilt. Il ia elill possible Ihnt some persons ma; not 
at all be able to Dnilerstanil, clearly, bow the ivmd in a pnigressicc Btona vhlcli re- 
Tolves in one constant dirtcdun around its axis, can at tbc sntDC time be fonnd to 
veer in opposite directions, on Ibe opposile Eidca of tbo Hxia line, as \a seen in 
Tnblca I. and IlL respectivetj. But this fact, of which on explanation ima already 
been attempted, maj be seen to ba b neceaearj result of the law of rotation, as 
mnnifested in nU rcvolviiig bodies, and litiling to undontaad this law, no one can 
intelligently pursue the enquiry. 

" Let a circular disk of etiS' paper be written upon in one or more circular lines 
around ila centre, either in canccntric, or rorticcne form ; then put tiiis disk in rw 
tation upon its centre, and pass two fingers across it in parallel dlractiona, one on 
OBch side of the axis, and it will be found Ihat ooB Gnger passes ttie circular writing 
in the order in which the words arc written, while on the opposite lida of the nxia 
the other finger, tliougli moving in the same direction, will pass over the writing in 
the opposite or roverBc order to that in which the words are written. Of course 
this will equally follow in cose the revolving disk be odTanced under the fingers, as 
when the flngcifl are adiancod over the disk. 

" Tbo two opposite orders of succession in which the letters aro thus presented 
on ibe revolving disk, are equivalent to those of the winds which are presented to 
separate observers on the two opposite sides uf the storm. This then being the law 
of rotation, it follows, that if the general course pursued by a storm be known, two 
rough observiiljons of the order of changes in the wind, one on eacii side of its axU 
path, may be quite sufficient to determine its revolving character ; pi'ovidcd that tile 
early and later winds near tlie axis path have blown transversely to the conrte of 
aD dotennine which even, the same observations may sufliice." 



Fferliaps a still more simple way of un JerBtanding this may be given, 
IHid it ia as follows. If wo look at a carriage wheel going fast over a 
muddy road, we shall see that while the wIio!e wheel (the body of the 
atorm, or (felons) movea forward ou t!ie road or track, the dirt on the 
npper riiu ia thrown forward and that on the lower rim backwards. 
If we suppose arrows (wind arrows) painted on the felly of our wheel 
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niid that it was a diak of air a mile or two high* moring horitontallg 
over a mass of water, we shall at once floe how the diiferent changes 

take place to ships on opposite sides of the atonn circle. 

25. A Stohm Disk is the thin whirling stratum of air which con- 
stitutea the Cyclone, and which though from 50 to 100, and even a 
thousand miles ia diameter, is not prohably at auy time more than from 
one to t-en miles in perpendicular height, as will be subsequently ahewn. 

26. The Centre, ob Foccb, or calm centre, or foeus, or Lull, or 
Eye of the Storm, is a space of calm often, but not always, formed 
about the centre of Cycloues, and which varies like the Cyclones 
themselves in its diameter, and, according to their rate of motion also 
in its duration, while passing over an Island or station, or while a ship 
may be drifting through it or round it. 

With these explanations of our u>ori/», we shall better underetaiid 
the thinifs spoken of, iind in the following parts of the work the proofs 
of these various definitionH will he found. 

27. VAK10U9 Thkoeies aa to the motions of the ivind, and of the 
body of the Cyclone, and briefly as to the causes of them. 

A. theory is, as already explained at flrst, a guppotifion. It obtains 
proofs by continual ohsenations, and by experiments when these can 
be made,! and then we set it down as a Law. The principal Tbeoriee 
of Storms — that is of the motion of the wind in them, and not aa to 
what causes this motion — are, 

a. That of Mb. Eedfield and Colonel Eeid already explained; and 

28. b. That of Mr. T. P. Ebpt of Philadelphia, supported by Pro- 
feasor IIahe and some other American philosophers. These gentlemen 
maintain that in Cyclones the winds do not blow round a circle, but 
inwardi from the circumference of a circle to iU centre, or to a space 
along a line in the direction of the storm's progress ; for they agree 
with Eedfield and Keid in the fact of the progressive motion of 
OydoneB; so that looking at the Compass card one may suppose 32 

* See Fart V. at (be ecRlion on the Barometer for tlic height orstoima above the 
Giu-rnce of tlie ocean, ami for anolher simple end practical detnonstratton of ttta 
It of windfl in II Cjclone. 

f We A'ici' hnd some Bxiierimonls mmlu in hiirrlcnno-CTrlones. and verj curiotu 
anil ]i«i'fei'tly tonvincin;,' niiea liicy ai'o, ns will nfurivariU lie seen. 
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or 64 or 128 winds ! all blowing at the same time inwards to the 
pirot ! or to the needle, if it lies in the track of the storm ; being one 
for every point, one for every half, or one for every quarter point, and 
they affirm that it ia this which produces the calm at the centre. 

They auppoae, aa we do, thia centre to be moving onwards, ao that 
if moving North, for instance, it muat, as it were, annihilate more or 
leas all the winds from, say N W. to NE. as it advanuea ; and appa- 
rently to obviate thia difficulty, amongst others, they suppose that at 
or near the centre, or central line or aiis, the wind curves upwards, 
and that thus the centre is a huge funnel or chimney, like the base of 
a water apout.* 

29. Mr. Bedfield also admits of or supposes tome degree of up- 
ward (spirally upward) curving of the winds at the centre, but this 
may eaaily be admitted without any great violence to our notions. Mr. 
Thou, while agreeing with Reid and Bsdfield aa to the circular 
motion of the wind at the surface, thinks there is an up-curreiit 
always formed, and in a figure givea in his work thia is delineated. 
The difficulty in thia respect in Mr. Hapr'a and Mr. Thom's theories 
is to conceive what can boceme of the enormous volume of air, and 
why it does not at leaat carry the rain upwards ? if not the ehipa, or 
their masts and yards ? 

30. ViBroua Tiieoetes as to the Causes of Cyclones. The 
aeaman must be careful not to uonfuund hero, as is often done, the 
Cause with the effect» of Cyclones. We can readily auppoae a bo- 
ginning somehow and somewhere, but when we inquire into the 
causes of the storms we go back beyond this, which is but the begin- 
«iny of the effect, to look for the eauee of that effect, or in other 
words, we inquire in plain language thus — " By wliich one, or more, 
of the known (or any unknown) powers of nature ; aa the force of 
winds, electricity, heat, evolved by condensation of the vapour ia the 

• The complete contradiction of this theory is ruunrt in tlic fuct that, in numerous 
well flttested cases where the track of a etorni haa been porfuctlj- ascertained, the 
■blflof vriiiil for ahips on its direct path has been ^wiTHidi. iii'ar to, or across, anil 
not right aijaiml the track, which Mr. Ebpy's theory requires it to be, Seu al»o the 
conviiiciufc instances of (ho " Cliarlrs HnJiUc," and the experiment of the " UinJo- 
Uan " Steamer, aHbscrjnentl)' nlliiilcil to. 
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atmosphere, &c. Ac. is tliia Cyclone set u-«hir)ing and moving along ?" 
My present limits and the object of this wort do not aLow me to go 
into much detail on this subject, and indeed to do ao would bnt be to 
discufls what are yet but pliiusible theories — some of them probable 
ones it ia true — aud would suppose my readers also more converBsnt 
with the chemistry of tho atmosphere and the higher reaearchea of 
meteorology than moat of them probably will be. 

31. Mr. Bedfiield who, bb already shewn (§ 10, p. 4) ia the father 
of the research in recent times, had no particular theory aa to the 
cautet of CycioncH. He thought that our kaowleiige of their efiecti 
was not far enough advanced, and that it was unscientific to attempt 
to account for them, till better informed, by the eicluaive action of 
any one or more causes. In his late publication he inclines to thiok 
them produced by the conflictsof prevailing currents in different strata 
of the atmosphere giving rise to circular movem.ents, which increase 
and dilate to storms. 

32. Col. Bbid avoids any general speculation as to the cauBee of 
Cyclones. He adverts to the poaaibility of there being some connec- 
tion between storms and Electricity and Magnetism (Law of Storms, 
Cliap. XII.) but goea no farther than to detail an experiment wbich 
appears, be thinks, partially to confimi his viewa. 

83. Mr. T. P. EsPT in America, baa published a thick volume 
entitled the " Philosophy of Storms," in which lie lays down aa before 
noted {§ 28 6. p. 16; a theory of tlie efects and one of the aauiei of 
atorma. Tliia laat ia, aa briefiy aa can be eiplained, thia — First, th«t. 
upon any partial heating of the air at tlie aurfiice of the globe it riset 
in columns more or leas charged with vapour, which aa they rise hare 
thta vapour condensed into clouda or rain. 

Neit, in this changing of state the vapour communicates its latent 
caloric* to the surrounding air, which alao expands, ia cooled itself by 
that expansion, hut also givea heat to that part of the air in which it 



* The Bcientific (chamical) ter 
and give ont when passing from 
condenst^d, as water passing to it 
paasoB from n more condensed 



I for B qaantity of heat which all bodies contwn 
ne state to another which is less fluid, L e. mors 
I. If the process ia reversed, tliat is, if [he body- 
one leas so, — as water into vaponr or steam 
shewn. ^SJ 
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tbeQ is ; and becoming ligliter ia carried further up, ho that what Mr. 
Espy terms an up-moving column (or columna) is always thua formed 
before rain is produced ; and tlie air, rusijinE in to supply the partial 
vacuum at the baae of this cbiraney-liko column, forms thua the cen- 
tripetal (moving towards a centre) streams of wind, which, as just 
described is, he affirms, the true motion of the wind in all atonna, and 
especially in Cyclouea, which are thua, not curved and nearly circular 
as we suppose, but straight-lined winds ruahiug to a centre according 
to hia theory. To put this in plainer wordd he conceives the calm 
I centre or lull of a Cyclone to bo the baae of a huge moving chimney, 
■circular or of any longitudinal shape, the draught of which is occa- 
I atoned by an extensive condensation of vapour above. lie accounts 
for the production of clouds, the rise and depresaiou of the Barometer, 
&c. by thia cause, inferring that at a certain height the rising air 
overflows the rest of the atmosphere, forming a ring or annulua of 
cloud and vapour and air, which pressing on that below, occasions the 
rise of the Barometer found at the edges or approach of storms. To 
examine critically this and other theories, ia not the object of this work. 
34. Mr. TnoB. HoPKisa, of Manchester, iu a work published in 
18^4, entitled " On the Atraoapheric changes which produce Eain, 
Wind and Storms," and which contains many novel, highly interest- 
ing and lucid common-aense views, admits with Mr. Espt and other 
Meteorologista who had long preceded him,* the ascent and condenea- 
tion of vapour in the air from various causes, and that all horizontal 
winds are thua produced. He conaidera moreover that tliese ascend- 
ing winds produce deseendinj ones, and that the rain produced in the 
higher regiona brings air and ateamf (vapour) with it in ita deacent, 
and thua constitutes lower atmospheric currents. And finally, that 
* The original view is tliat of Daniell, who was tlie first to andounca the im- 
portant part which the latent caloric (sec Note, p. 18) of tho vapour, mast perform 
in all atmospheric cbonges. 

f Mr. Hopkins eonstanlly and properly uses the word " steam " for the " vapour " 
of Meteorologists in general, who, if they ohjcct that uteam iniluees the idea of 
heat, shoald recollect that vapour is (he name of water and otlicr bodies which 
have "Ot changed their chemical state. Mr. Hopkins' Steam Is the invisible raponr 
of a flno day which gives the dew point. The vapoor of the Meteorologists shonld 
be confined to togs and other appcnmnces in which Che steam, being 
thongh still buoyant in the air, is visible. 
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Btorma are produced by the same caueea that produce other winds, 
and that tho greatest storma are deseendiny teinets. 

85. The lat6 Dr. Ales. Tuom, H.M. 86th Eegt., author of a. 
most important work " On the nature and course of Storms in the 
Indian Ocean, South of the Equator," Ac. is of opinion, with respect 
to this tract, that the principal cauae of the rotatory motion of 
CycloncB is, at first, opposing currents of air on the borders of the 
monsoons and trade winds, which differ widely as to temperature, 
humidity, specific grflvity and electricity. These, he thinfcs, give rise 
to a revolving action which originates the storm, which Bubsequeutly 
acquires " an intestine and Rpecific iiction involving the neighbouring 
currents of the atmosphere, and enabling the storms to advance 
through the trade wind to its opposite limits ;" and he gives a diagram 
to shew how this may occur. He farther inclines to believe that " as 
the erternftl motion is imparted to the interior motion of the mass, 
and centrifugal action begins to withdraw the air from the centre and 
from an up-current the whole will soon he involved in the same vor- 
tical action." The up-current he explains as being formed by the 
pressure being removed from the centre, when the air there " increases 
in bulk, diminishes in specific gravity, aad its upward tendency fol- 
lows as a matter of course." 

36. There is, however, another point of view in which some wri- 
ters have considered the formation and continuance of these Cyclones. 
They suppose them, as Mr. Tnosi does, formed by opposite currents 
of air producing whirlpools as in water, but they do not consider with 
him, that they are produced at the eJ^es of the streams as we see in 
water whirlpools. These authors incline to the belief that the whirls 
originate between the upper and lower surfaces of strata of air of 
diflerent temperatures, degrees of moisture, &o. and moving in dif- 
ferent directions. These whirls they suppose first formed above, and 
I to descend to the surface of tlie earth, just as wo see a water 
spout begin at sea with a slight swelling of the lower part of a, cloud 
and then a gradual descent of it. In a word, they look upon Cy- 
clones aa leind spouts.* 




* The Abbe Rochon describing the hurricanog (Cjelonea) of die Manritins, 1 771, 
BBjB they are " a kind of water gpont wMcb seems to threaten tbe spot over wbid 
it hangii wifli anlirs eobyerBion," See Gbant's History of the Manritias, p. 173. 
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One writer, Kaemtz,* has teen theBe whirla of wind formed, 

though not quite under the circumatancea which we require. Still hia 
description is worth copying, aa assisting the reader to form an idea 
of what a first rate Meteorologist coasidera to be the caasea of these 
phenomena when they occur on the small scale. 

Firat, he says (p. 47), after alluding to the whirls and eddies formed 
by conflicting curronts at their meeting on the edges : — 

"In like manner whon the N. E. wiod prevails below and the S. W. obove, 
violent whirlings are formed at their limica, which litscend to the nrfiice 
earth, and ore oilea endowed with prodigioos furce." 

And at p. 116, he describes an instance of the whirlwinds, thoi 
not of their deaceadiog, aa follows : — 

"When a moist wind ijat«nnines an asctridiog current along the aides of 
tain, it at last reaches atmospheric etmta whose tompernCura is such that the vapour 
of water is instantljr precipitated. This ia especially the ca-te when opposite winds 
meet OB tJwj mmmit. I have often wilnpsKed tlioso phtenompna on the Alpa— I 
wilt content mysolf with relating in detail the (allowing fact. A rer? strong south 
wind waa blowing on the summit of the Bigi, and the clouds that were passing at a 
great height above m; head followed the same direction^ The north wind was 
blowing at Zurich, and ascended along the soutberu flank of the mountain. When 
il attniued the summit, light vapours were formed, which seemod desiraus of pass- 
ing over the ridge ; bat the eouth wind drove ihcm hnek, and tluy ascended tuward 
the north at an angle of 45", and disappeared not far from the ridge. The conflict 
of tlic two contrary currents lasted several hours. A great manj' whirls were formed 
at liie point where the two wiucta met ; and travellers, who took little notice of the 
rest of the meteorological phiBnomena, were struck with this singular spectacle." 

37. The following are the different \-iowa of Sir John HEnscnEL 
on the causes of Cyclones, which I copy aa abridged in Pukdy'b 
Memoir of the Atlantic Ocean. 

" It seems worth inquirj, whuther Hurricanes in tropical climates may not arise 
ftiDm portions of the upper cnrronts promalnrcly diverted downwards bEfbro iheir 
relatiro velocity has been sufficiently reduced by friction on, and grsduslly mixing 
with the lower strata ; and so dnsbing apoa the earth with that tremenduns velo- 
dty, which gives them their destructive characler, and of which hardly any rational 
aocoont has yet been given. Their cuurse, generally speaking, is in opposition to 
the it^ar Trade-wind, as it OBght to be, in conformity with this idea. — (Yoang's i 

^^K^ * Eagutz' Meteorology, translated by Walker, London, 11^45. ^^^^H 
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Lectorea. I. TIH) hut it by no means followE that this maet bJiiFsjs be the case. In 
gcner&l, a rapit) transfer cither way, in latitnde. at aay mts» of air which local or 
IcmpnrBry caases might carrj abore the immediate reach of the friction of the 
earth's surface, would give a fearful exaggeration to its leloci^. WhcroTcr inch 
B mafia should sti'ike the enrtti, a hurricane might arise ; and shoatd two gnch 
maiaes eneountur in mid-air, a tornado of anj degree of intcnaily on record might 
easily result from their combination." — Aiiroyiotny, p. 1S3. 

Again : Sir John IIesbchel, in inTestigating the obrarvations* made at the dif- 
frront Meteorological Obscrvatoriea that have beeo establiished in varioiig parts of 
the world, has arrived at the conclusion, that there are, at times, barometric waves, 
or nadu1atioo9, in the atmospliere, of immense estent ; he has donominaled them 
barometric waves, from their being made evident b; the fluctuations of the baro- 
meter, which, as was before described, cihibita porfcrtly the weight, and therefore 
the quantity of air above the station. One of these waves has been traced as ax- 
tending from the Cape of Good Hope, through intermediate stations, to the Ob- 
lervatory at Toronto in Canada, under the Gnperinlendeace of lieutenaiit-Colonel 
Sabinb. As an explanation of the origin of the rotaiy storms aadet eoDsideralion, 
Sir J. Hebi^chel has proposed the idea, that two or more of these cxlensive atmoB- 
phone iinduhitions, or barometric waves, may, from traversing in different directions, 
intersect each other, and fiom their opposing forces cause the plucnomeDa of hum- 
canes or rotary storms. 

88. My own yiewa are, and they will be found in Bome detail in 
Part v., that Cyclones are purely electric phajnomena formed in the 
higher regiona of tlie atmoaphere, and desceuding in a flattened, disk- 
like shape to the surface of the ocean, where they progroaa more or 
less rapidly. I think that the whirling tornados, apouta, and duat^ 
storms, are certainly connected with them, i.e. that they are the same 
meteor in a concentrated form, hut we cannot at proacnt say where 
the law which regulates the motions of the larger kinda, ceasea to be 
an invariable one. 

39. Other auggestions have been thrown out, and instances ad- 
duced by difforotit writers aa to the possibility of volcanoea, and even 
fires, originating violent circular motions of the atmosphere ; and that 
volcanic eruptions are often accompanied by violent storms and heavy 
falls of rain there ia no doubt. I have myself pointed out — though 
my published researches have been confined, like those of Eedfield 
and Beis to the efiects, as the sure eventual index to guide ua back- 

• tee Reporl of the British AsBOtinlion, 1843-4, V. 
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ward to the eawet of stormB — that in the China Sea and Bay of Bf ii- 
gal* there ia much to countenance the idea that Cycloneain some parts 
of the world fHoi/ originate at great volcanic centres, and I ara inclineil 
to believe aleo that thoir tracka are partly over the great internal 
cbasma of our globe, by which perhaps the volcanic centres and bands 
communicate with each other. If wo produce at both ends the line 
of the tract of the great Cuba Cyclone of 1811, we shall find that it 
extends from the great and highly active volcano of CosaeguiDa on the 
PaciGc shore of Central America, to Heclain Iceland! AndinlS21, 
the breaking out of the great volcano of Eyaljeld Tokul in Iceland, 
which had been quiet since 1G12, was followed all over Europe by 
dreadful Btorms of wind, hail, and rain. In Iceland the Barometer fell 
from the day before the eruption tUl the tweuty-sixth day after.f 61 r. 
Espy quotes several other cases, and the authority of Humboldt for 
South America, to shew that nothing is better eatubliwhed than the 
fact of the connexion of volcanoes with rains and storms. Puani 
(Atlantic Memoir) also alludes to tlie supposed focus of sub-mariue 
volcanic action on the Equator in that sea, as the spot to which the 
Bouthom estremes of the West Indian hurricane (Cyclone) tracks 
would tend, if continued. And the following well authenticated fact 
has recently been pubhshed in the Newspapers. " On Saturday in- 
formation was received at Lloyd's under date Liverpool, Eeb. Itb, 
1852, ofan Oitraordiuary marine convulsion experienced by the J/iiry, 
on her passage thence to Caldera. On the morning of the 13th 
October, the ship being twelve miles from the Equator, in Long. 19* 
"VV., a rumbling noise appeared to issue from iho ocoan, which gra- 
dually increased iu sound till the uproar bocamo deafening. The Sea 
rose in mountainous waves ; the wind blowing from all quarters, the 
control over the ship was lost, and she pitched and rose frightfully, 
all on board expeetiug each moment to be their last. This continued 
fifteen minutes ; the water then gradually Buhsided, wlien several 
vessels in sight at the commencement of the convulsion were found 
to have disappeared. Shortly afterwards a quantity of wreck, a part 
• Si xli Memoir, Slorms of the China Sen, Jonraa! of Aaiatic Socioly 01 
_jfoJ. XI. p. 717. 

t Espy, p. 67-6B ; not corrwilj printed. 
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of a Bcrew etcanier, was paseed, bo that some voasels and lives were 
loBt, and it wiU be obserred that thia phionomeDon ia stated to have 
occurred in October, one of the hurricane mouths of the West 
Indiea." If I advert to these BpecuIationB, it ia with ■ 
drawing tLo attention of intelligent majinerB to them, 



PART II. 




1. WhAI 18 MKAST BY TUE TbACKS OF CTCLOIfEB. — 2. AyEKAOB 

Tbaceb dt takioits pabts op the Wobld. — 3, Bates op 

TfiAVELLINO OS UIFFEEENT TkaCKS. 1. StaTIONAEY CyCLOHEB 

OE Bccn AS ABE NEAiiLY SO. ^5. Sizes of Cycloneh. — 6. 

CoNTElirOHASEOUS, FaBALLEL, AMD DlTIllIMO CiCLOHES. 

40. Is esplaining the tenna uaed in oar new science, I have already 
eaid (§ 23,^. 13) that the Teack of a Stoem ia the path or line in 
which it truvele, like the track of it ship, anil that of the centre ia 
uaualiy meant ; and if I repoat this here, it la only again to caution 
the novice and seaman against confounding the rotatory motion, or 
whirling round of the whole Cyclone, with the progretgive motion or 
moving forward ; the line on which thia last is done, whether straigfat 
or curved, being the track. If we auppoae a Cyclone only to revolve 
and not to move forward io any way, such a storm would have no 
track at all. I ahall allude at the close of thia part to the probability 
of euch Cyclones taking place, and to the certainty that some have 
such a very slow motion that we may almost call them stationary 
Cyclones. In the practical part (Fart III.) I ahall shew how the 
attentive mariner may often calculate pretty nearly, by the bearing 
of the centre, veering of the wind, and his run or drift, what the 
track of a Cyclone is, and take bis precautions accordingly. 

41. In speaking of the tracks of Cyclones for the use of tho 
seaman, I mean of course to allude to their routes at sea. Much stress 
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has been laid, and Bome part of Mr. Espt'b theory restB, upon what 
he has deduced to be the tra^k of a Cyclone and the various directions 
of the wind as ascertained on shore. Now, without meaning any dis- 
courtesy, if we except somo low countries and islands, and on low 
coasts, it seems to me, speaking aa a sailor, sheer nonsense to discuBa 
the question of how the wind blows, inland, in reference to any theory 
which must depend upon the direction of winds for short periods and 
in storms. For no man can have looked down from an eminence on 
even a moderately uneven country— to say nothing of a very hilly or 
mountainous one — without allowing, especially if he ia a seaman, that 
almost every village must have a different stream of wind for its 
weathercocks ; and some of these differing from four to eight points ! 
We have only to look at maps on a large scale shewing the rangea of 
hills in any country, and especially aome modem ones in which the 
elevations are shown by what are called Contour lines,* to be satisfied 
of the futility of those data, esispt for the general purpose of shewing 
the averages of winds throughout the year. Mr. EBnriEi.D in his 
Memoir on the Cuba and other Cyclones, alludes also to this difficulty. 

■ (Am. Joiir. Science, No. 1, p. 321. New Series.) 
■ And LiTKB lIowAsn in a note to the Introduction to hta " Climate 
fliondon," p. Tiii. speaking of Eddy winds says, "The site of 

■fteneva remarkably esomplifies the effects of local position in this 
aspect. Here, owing to the direction of tho valley, the vanea point 
moat constantly S. W. or N. E. the cross winds going over above 

1«" j42, Atebage tricks of Ctclones. We are very far indeed from 
tnowing what tho average tracks of Cyclones in all parts of the world 
are, even iu some frequented seas. In unfrequented ones we can at 
present only reason from analogy and from the evidence drawn from 
Iringle logs. Wo trust always to the good sense of every rightmindod 

■Deaman to furnish the labourers in the field with data to trace them 

iMit gradually. I proceed to detail what is known in various parts 
F tho world, noting also briefly the tracks of ocean for which we 

■^ve but little information. If I notice any inland Cyclones it is 
* lanes drawn through all the points of the same height above or below 
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because Bomoofthem may becomo also ocean atorms, and thus mtereat 
the mariner, for wliom I am nTiting, aa well ae the Meteorologist. 

43. Before entering on the details nf the tracks of Cjclonea in 
variouB parts of the wurld, aa tar aa tliey are known, or for the purpose 
of indicating where they are not ea, the seaman abould be acquainted 
with Col. Beis'b, Mr. Eedfielb'b, and Professor Dove's generid 
views of what mai/ be the average Bystem of Cyclone trocks in both 
hemispheres ; modified of course in a hundred waya by local circum- 
stanees, but always tending towards the systems they BUppoBO theore- 
tically to eiist. The difference between Theory and Law before ad- 
verted to should bore ho carefully kept in mind, as it is the difference 
between a probable Hupposition and a positive rule proved by abun- 
dant inBtancea, and this ia of imporlanco, because, aa we shall after- 
warda find, the queatioiia of scudding or hea^-ing to, and of profiting 
or not by a Cyclone, or of getting out of the way of it, depend wholly 
upon our knowledge of the track upon which it is travelling. 

44. Colonel Beid and Mr. Eebfield, then, auppose that in those 
parts of the tropics whicb are nearest to the Equator, the Cyclones 
move nearly direct from the Eastward to the "Westward ; that as they 
progresB they gradually take a more and more Northerly direction in 
the Northern Hemisphere, and a more Southerly one in the Southern ; 
and then, say about Lat. 20° or 25° North or South, or near to the 
tropics, they curve more and more rapidly, till beyond them they re- 
curve back to the Eastward again, forming great Parabola-like curves, 
of which the branches are more or leas open according to circum- 
Btances. Colonel Beid gives the diagram copied in the following 
page to illustrate his view of the tendency of the Cyclone tracks. 
True Cyclones have been traced to Newfoundland in Lat. 4S°N, and 
found yet to be travelling to tho E. N. E. and N. E. and more re- 
cently across the Northern Atlantic to Latitude 60° in his Chart of 
the Sept. Cyclone of 1853. 

The most Southerly Cyclones we can yet pronounce to be true 

rotatory ones are those of the ship Havering in Lat. 48° 45' 8. ; 

Long. 32° to 50° East in October, 1849. And that of the ship 

Marlborough in Lat. 46° 45' S. ; Long. 05" East in October, 1853. 

M. S. Hatanaali, Captain Ebskine, and tho ships Barltara and 
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Sucephalus had also true CyeloncB in 42° and 43° South, between 
the meridiana of tho Cape and Ainsterdam.* 
45. The West Indies, Caeibbeak Sea, Gulf of Mexico, 

COAHT OF NOBTH AmEBICA AND NoETli AtIAHTIC To THB CoASTB 

OF EuEOPE. In this tract we have, thanks to the labours of Mr. 
Bedfielp and Col. Beid, Cyclone of 1853 with addition from Sir 
William Beid, Mr. Milne and my own notes aa far as the Ber- 
mudas, most careful and extensive researches to guide us. 

There appear to be (See Chart I.f) two claaseB of tracks for both 
tho West Indian and the North American Cyclones. "We may con- 
veniently distinguish them as straight -lined and curved tracks. Of 
the straight-lined tracka of tlic West Indies one group seems to arise 
from Lat. 10° to 23° North, and aa far as we yet know to the "West- 
ward of 55° West (Traeka L and If and F on the Chart). The moat 
Southern of them (2^ travel to the "W. N. "W. past Tobago and 
Trinidad, along the Northern shores of South America, crossing the 
Peninsula of Yucatan, where the traces cease for the present. The 
next, arising farther North (i), pursue also a W. N. W. course along 
a line drawn from Barbuda and Antigua to the middle of the Gulf of 
Mexico, aud the third, still farther North {M), travels directly to the 
West from the Atlantic to the shores of Mexico, between Tampico 
and Matamoros. Between these limits no doubt, other straight-lined 
tracks will be found to occur. The Tobago Cyclone of Oct. 1847 (0) 
is also laid down by Col. Beid as a straight- lined track travelling 
down from the E. N. E. to the Coast of Cumana, Those visitations 
are stated to be very rare at Tobago and Trioidad. At Tobago indeed 
it is said that it had suffered from tbem but to a trifling extent since 
1780, but this Cyclone was of frightful violence, though lasting only 
in its full fury for three hours. 

• A wcitor in tho Nautical Magaane for 1845, p. 704, Concludes, from extracte 
from Uie loga uf the U. S. Surveying eiLpeditlon, that they hail one or more Cfclonea 
in Junuury und f ebruarj in Lat. 61° to 64° S.; Loog. 137° \o 150° East progress- 
ing to the Sooth Eastward. 

t Thia Chart is mostly from Mr. Redfield's to his Memoir of the Atlantic 
Cyclone of 1844, extended and augmented by CoI. Reid for bis new work (1843) 
" On the Progress and Development of the Law of Storms." The Roman numBrals 
I'cfer to Mr. Reueield's researches aud many new traeka aic added by myself. 
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Three more etraiglit (or nearly straight) Hue tracks, (marked IJ 
and P) will be seen on our Chart. These, taking their rise in the 
interior of the great continent of North America, appear to travel 
directly oat to aeaward from about W. S. W. to E. N. E., the two 
Northernmost of them crossing the Lakes and forming there the 
violent and destructive Lake, and Gulf of St. Lawrence storms of 
October and November. 

It will he remarked that those within the Tropic, or the West 
Indian etraight'lined tracks, come in from the Atlantic towards the 
Continent, and between these limita. Cyclones have been observed 
and tracked (as the track H and the branch of F) which first pursne 
a straight path, and then, about the meridian of 80° West, curve to 
the Northward, reaching the North Western Coaat of the Gulf of 
Mexico between Alatamoras and Mobile. 

In a fourth hind of these straight-lined tracks, the Cyclone appears 
to begin in the Caribbean Sea, or to the Eastward and Westward of 
Yucatan (Tracks G and H), pursuing a straight or slightly curved 
track out fiom the Continent to the N. East and B. N. Eastward. 

46. The curved tracks are numerous, and appear at times for a 
large part of their course to be straight, but end by curving more or 
less.* 

In the former editions of tliis work it was stated that the curved 
tracks took their rise in about 10° to the Eastward of the Leeward 
Islands and sometimes as near the Tiquator ns 10^ N. but, thanks to 
the labours of the lamented RgnFiEtn, we have them now mapped 
out as arising sometimes at or near the Cape de Verd Islands (in 14° 
N.) crossing the Atlantic on a W. b. N. and W. N. Westerly course 
BO as to skirt the outer West India Islands near the Bahamas, or to 
cross, or pass far withb, the Windward Islands, or even over St. Do- 
mingo and across the Island of Cu"faa, to New Orleans. They then 
• Tbe seainon will not overlook the ficale of our ClinrL ; nor forget that, except 
■where the ouitcs are very sadileii, the tmck ia for all practical considerationB a 
Btraight one, and ilie object of these geacroJ views of tbe tending of the tracks ia to 
eooble bim ti; tlie methods which I shall explain in the next part, to judge pretty 
ooiMctly of the path of a Cyclone when he is coming into or overtaken by 
hence to decidenpon what may be the best to be done to avoid it altogether 
dear of the dangeroas centre ; or to profit by il. 
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curve grailunlly to tlio Northward aiid North Eastward, formiDg more 
or IcBB of It paraboloid, acd appearing to be mainly influenced by the 
Gulf Stream; and tbua, following the direction of the coaflta of 
Florida and North America, paaa out into the Northern Atlantic hy 
E. N. E., or even more Easterly, course between the Bermudas and 
Newfoundland ; pursue tlieir route to the Bay of Biscay, the Channel 
or the Northern Coasts of the British Islands, or curving up more 
Northerly, towards Iceland or Spitsbergen. Tracks Q to £ compriBe 
the limits within which these etorma have usually occurred, and the 
seaman from amongst them will have no di£G.ciilty in judging of the 
mean track of those whicJi pass along the Coast at aeo, excluding those 
which cross the S. West parts of the United States, which become 
straight-lined tracks when they paas out to the ocean. Col. Qbid, 
p. 447, deacribes a track of much import to the mariner, being that of 
September 1839,* (J) which was especially a true Atlantic Cyclone 
of which the first ship's notice is in Lat. 201 N. Long. 47° West, and 
then Bueeeasive onea, from others, till it passed close to the Bermudas 
and reached Nova Scotia and the Gulf of St. Lawrence, but was not 
felt in any of the Windward Islands. 

Col. Eeid lias alao traced another track which forma a very re- 
markable anomaly. It is that of the Antigua Hurricane of 2d Au- 
gust, 1837, of which the centre after coming in from the Atlantic in 
about 17° North, and passing Antigua and the North extremea of 
Porto Eico like L and other usual tracks there, skirts tlie Bahama 
banks and islands on a N. W. course, as if it was about curving to 
the Northward and N. Eastward as usual, hut between Lat. 30" and 
81° N. and Long. 70° and 80° West, it suddenly takes a turn to the 
"W. N. W. again, and travels in upon the American continent atriliing 
the shore about Doboy, and travelling for some distauce inland. I 
have marked this double curve N on our Cliart. 

He also in his new work ' On the progress and development of the 
. Law of Storms,' Ac. p. 22, says : — 

"Nor have galea nlwaja an caslcrlj progreBsion in high latiluiloa. I witnessed ona 

* He refers to a Chart of it, but I have not thnt Chmt with mj- copy, nor isTe I 
fonnil it. It is, however, inserted in the Chart to bis new fork, atid will be fi 
on aurs, which is tnlicn fruni it. 
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which passed over Bermuda on the ISth Aagast, 1S43, moving on a. tiurtli- 
gre^ioD and towards the Bh^ of Fucdy. ThaC gale would set in over the Bay of 
Fundj at the northward of Ewst, and end at thoaantbwardof Wssl. ' ~ ~ 

hna observed Bome gales between the Falkland Islands and Cape Horn, beginning 
south- wee lerly and ending about uorth-wesCerlj also indicative of westerly progro- 

Thia track I have marked S on tbe Chart. 

47. Prom Latitude 45° N. and about Longitude 50° West— and 
the Cyclonic storma are usually here dilated to a very large size — 
they may possibly progress to the aliorea of Europe, forming extensive 
8. Easterly, Easterly and N. Easterly galea on their North sides, and 
North Westerly, Westerly, aud South Westerly ones on their Southern 
parts ; and by placing the transparent Horn Card for the Northern 
Ilemisphere on a Chart of the Atlantic, the seaman will see hovf thia 
occurs, and by moving it along, how ships which meet with such Cy- 
clones in the Atlantic will have the windR. Other Cyclones, as before 
said, may puraue a route further to the North, and terminate on the 
Eastern shores of Greenland or between Iceland and Europe. 

On the Chart No. 1, will be seen (from Col. Reid's now work) two 
large storm circle.^, the one approaching the coasts of Europe and the 
other leaving Newfoundland and the Coasts of America. The first 
of these represents the Cyclones of Nov. 1833, os traced by Mr, 
Milne, of which the two tracks are marked Cand W, the latter being 
that of the 28th Nov. which waa tbe severest, aud which the circle 
represents, 

The American circle is that of the Cyclone of 15th Dec., 1839. as 
traced by Mr. KedBeld over the Banks of Newfoundland. This Cy- 
clone reversed the trade wind over the Bahama Islands to S. W. and 
N. W. with a force of 5 on the Admiralty scale, 

Mr. Martin, to whose work I refer again at p. 33, saya, after inves- 
tigating eleven tracks in the North Atlantic, "it will be seen that 
if a line be drawn from tlio Bermudas to Shetland they (the tracks) 
will all lie within two other lines drawn parallel to this at ten degrees 
on eitiier side of it, eicept those which come down the valley of tho 
St, Lawrence." 

48. In Purdy's Atlantic Memoir mention is made of n Cyclone in 
^Lthe beginning of 1828, in which H, M. Sloops Avon, Coiilesf, and 
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Sappho foundered between the Bermudoa and Halifax, the Tj/ne ia 
company weathering it. H. M. brig Beaver seemp, from this account, 
perhaps to have accompanied the Cyclone or to have run into, or fre- 
quently overtaken it on its Southern Quadrants, having severe galea 
from the Westward, and bo heavy a eea that she was near foundering, 
and obliged to heave her guns overboard. Tliis weather " reached 
Plymouth Sound, on Sunday, January 13th, when, shortly after mid- 
night, a violent hurricane came on from the S. W. with vivid light- 
ning and thunder, and 13 vesscle out of 21 were driven on ahore, 
Plymouth did not suffer greatly, but the General Palmer, East India- 
man, met with threatening weather ofl' Portland, when a sudden gust 
OF aquall carried away all her throe maBts." This would appear, as 
nearly as we can judge, to have really been an inatanee of a Cyclone 
travelling the whole distance across the Atlantic. We want, yet, a 
correct and undoubted tracing of auch an instance, and it would be 
invaluable if we could obtain with it its effects on the currents of the 
Channel and the shores of the Bay of Biscay. We shall subsequently 
Bee what is said of the Cyclones of the Chops of the Channel. 

49. At the Azores it would oppear from a register supplied bv 
Mr. Hunt, the British Coaaul,* that the tracks of Cyclones mainly 
follow that of the Gulf stream, (of which the usual Atlantic current 
felt there is a continuation,) or to the E. N, E. They are, it would 
appear, sometimes deflected hereabouts, but always to the Southward 
and not to the Northward as far as hitherto known. It is possible 
that these deflected storms maybe at times the Madeira, and even the 
Canary Island storms, which, if not Cyclones, rise at least to the 
strength of hurricanes, or are not far from it. 

50. The Madeira storms are at times very violent, and Col. Beid 
in hia new work has traced one track (2" on our Chart) of October 
1842,which he conceives may "have come from the African continent 

re-curving while passing over the Canary Islands." He also 
ferther supposes it to have reached the coasts of Spain, where several 
vessels were severely damaged off Cadiz, and H. M. S, Warspite was 
also within its influence. Capt. Fitzbot, it. N. (Voyage of the 
Beagle, Vol. II. p. 54) speaks of the severity of the galei in tjia 

• NiHlicalMugnzino for 18^2. 
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Ticinity of the Cape de Verd lalanda, and says that at Porto Praja a 
Sonth Weat gale ie uanall/ esperienced in September, in which — 

" From five to len hours before its commencenicDt n dtirk bank of donds ii eeen 
in the soii)h?rn iiorizon wliich is nsure ibremtincr of the guli' ; sliould a vessel bent 
anchor in the jmrtat such a tiniDaho ought to irciglinncl jmt tosatt." 

He gives the case of aa American which did so in September 1831 
and came baclt safe, while a alaver which remained at anchor waa 
wrecked, but we could not from this have inferred that these gales 
are Cyclones were we not enabled now to place upon the Chart, cer- 
tainly, one September Cyclone in the neighbourhood of the Cape de 
Verds (Track b. Chart I.) being that experienced by the ship Devon- 
iMre, Captain Cobsitt,* from London to Madras, 29th and 30th of 
September, 18Ji8, The detailed log was unfortunately not sent, but 
from the extract there is every probability that the track waa nearly 
aa I have marked it, that of a Cyclone of no great extent paaaiiig out 
i'rom the Coast of Africa to the Northward of tlie Cape de Verda on a 
W. b. N. or W. N. W. courae, at about a degree or so distant, giring 
to the Deeonshire as she first stood to the S. S. W". and then (mis- 
takenly) hove to at about 120 milea to the Westward of St. Antonio, 
a severe gale from N. E, to South by compass, which would have been 
a "Westerly and S. Weaterlygalo at Porto Praya if it reached so far. 

In Mr. Mahtiu's work, p, 109,t n very imperfect extract from the 
log of the ship Sir JEdward Parry ia given, doacrifaing a severe Cy- 
clone off the Cape de Verda, commencing on the 3rd September 1850 
with the laiand of St. Antonio, bearing E. S. E. distant from 20 to 
25 leagues, and of which Mr, Maetir states farther detaila were 
collected by Captain Waiswbioht, R. N. and that it waa travelling 
to the Westward in about Lat. 17° N. 

■ It is worth noting here how the very matcrinl for tlicae liibourri miisi, so w say. 
ha "chased and captured" bit by hit. I heard of the storm of 1848, from my friend, 
Dr. Cou.i)iSDf the Queta.'Easi Indinman. an earnest advocate of the sciEDee,but tiu 
pflorlB to oblaio the If^ in England fulled. I then watched for the arrival of the JJr- 
reiuhirc at Madras, anii throngh the zealous aid of Captain Bidek, to whom the 
science in India is so murh indebted, it reached India hut just in time for the becond 
eilition. Tct BtHl it is hut tho extract 1 

t A Mfinoir on the Equinocliitl Storms of March, April, ISBO.byF. F 
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The most remarkable and distinct evidence, liowever, whifli we Lave 
of tlie Cyclones of September, in this tract, wiil be fonnd in Mr. 
Beqtield'b nplendid Storm Memoir ou tlie Atlantic Cyclouo of Sep- 
tember, 1853. 

51. ThoBo Btrong bot nudden atorma often met with between the 
Meridians of 20° West, and the Ooasts of Europe may pnasibly bo 
sometimes the breaking up of the Greater CyclooeB, for, as X aha]! 
aubaoquently shew, there is no doubt that Cyclones do soioetimeB 
di^-ide, especially towards tlieir termination. At timcR, also, as before 
said, the great Atlantiu Cyclones reach the coasts of Europe from the 
Burlings and Cape Finiaterre to the Channel, travelling to the East- 
ward,* and the changes and directions of the wind are such as prorC' 
their rotatory character. Thus a great Cyclone of 500 or 1000 miles 
in diametercoming in from the Korthwariiof the Azores and travelling 
E. N. E. to the Channel, might be, at the same time, an Easterly 
gaJe at Cape Clear, a Westerly one at Cape Finisterre, South "West- 
erly and Southerly in the Bay of Biscay, and S. Easterly from 
Ushant across to Cape Clear, and in the chops of the Channel. If 
the seaman will place the Horn Card thereabouts, with its centre on 
what he may judge the average track, say one to the E. b. N. or 
E. N. E. upon a general chart of a moderate scale, he will quickly and 
clearly perceive how this takes place ; and perhaps have some Bnap- 
cion of how a " Bay of Biscay sea " mny get up. 

Amongst some valuable notes and criticisms, for wMcb I am in- 
debted to Capt, J. C. Boss of the Keeling aad Cocoe lelandH setOei' 
meet, is the follaMdng remark oa tiiis paragraph. 

" A peculiar cireoDigtoncc whish ouKuired at ihe thne mnkea me recollect, tb«t 
wbilo Westerly gules were oausiBg the destruction of llie Trafulgar pmes off C«di^ 
fresh Easterly and North Easterly winds wece blowing aver the Zttland Isles." 

52. The EABieity Coast of South AMEnrCA, rsoM Tkebedad 
TO Capb Hobh. — I have met with little or no information as to 
whether any true Cyclones occur on thi« Coast, which is but little 
frequented to the South of the Eio de la Plata ; but to the North of 
it BO much so that if any tempests were frequent we should certainly 

• Or say between K N. E.orN.E., and E. S. E. nnd S. East; for we do not 
know yet their tracks nor how the approach to the land affects them. 
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' of them. Mr. Loccock in hia notes apeaks of a ja/e which 
began in 3*" S. and 200 miles from the land, at N. W. and lasted ten 
days, drifting the vessel to acj" South, dipt, FjTzuor (Voyage of 
the Beagle, Vol. II. p. S3) deecribes the gales off Santa Martha, 
Lat. 28i° youth, as foilowM ;— 

"Gales in tlie Latitade of Santa Moithn generallj commence nith North- 
wcsterlj wiuds, Ihick clondj wenttier, rain aod lightning. When at Iheii height 
the baromoter begins to rise (hoving prcvionslj- fallen contiidcrftblj',} Boon after 
wliich the wind flifs rounil by the west lo Eonth-wcBt, an<l from that qaortcr iisunll; 
blows hard for scTerul houra. But these which'arc the ordinaiy gales blow olf 
from, or alnng the land, and do not often raise snch a aea ag is eoniotimes found oft" 
tills const during a. South-Eoat Etorm," 

This description leaves little doubt that these gain are Cyclones, 
of which the tracks tt the centre paae uBiially to the Southwai'd of 
S:mta JIartha and are from the "Went to the Eastward. 

The Barqne2W«nf, Captain Lvall, from Valparaiso to Liverpool, 
in August, 1850, ospcrienccd between 30° 8. and 33° 45' W. and 22° 
30' S. and 29° 15' W., on hor nm from the oeighbourhood ol' the 
Falkland Islands to pass to the Eastward of tho Island of Trinidad 
a strong gale with violent squalls of rain and bail from S. S. E. to 
8. West, with a tremendous hob from the Southward ; the Barometer, 
however, falling only in two days from 30.00 to 29.70 when lowest 
If Ihia was a Cyclone, ths ship was on its Western verg 1 a h 
was running to the N, N. E, by compass throughout, t was al 
travelling up in a somewhat parallel track, the ship ov m in t 
till within a day's sail of Trinidad, where the weather be fine 

The ship England, Captain Ga-BNETt, from Liverpool t C 1 tt 
ia tho month of September, 1850, between Lats. 2ft° 38 and 30° 00' 
S. and between Longs. 23° 52' and 23° 20' West, experienoed a severe 
gale beginning at N. N. E. and veering to N. Eaat and East, with a 
calm interval of some hours, and a aliift, though not bo violent, to 
South and S. Eaat. During the calm a " fearful sea " ia described in 
wliich the rudder stock was carried away and the wheel disabled. 
Tho Barometer fell from 29.76 in two days to 29.55, and in the calm 
to 29.33. From the winds and ship's run, it would appear that th 
was a Cyclone travelling down and overtaking the ship from 
AVest. The England had to put into Rio to repair her damagt 
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53. The Southebk Atlantic from Cape Hoen to the Cape 
OP Good Hope. — Within the limits of the 8, E. trade wind in the 
Atlantic there seem to be but very rarely any Btnrtns, and whether 
these nre rotntorj or not we have no record for judging. Without 
the limits of the trade, that ia from 28° to 50° South, it is not impro- 
bable that Cyclones may exist, and that the storms in the aeighboar- 
liood of the Falkland Islands, and from thence to Tristan d'Acunha 
and the Cape, may also be at times of that class ; tliougli they no 
doubt are, often, the WesU-rlj gales of the high latitudes. The S. W. 
gales, Teering to the N. W. which are experieuced to the Eastward 
of Cape Horn ;• and at the Falkland Islands, tbe Northerly winds 
veeriug to ttio South by the We9t,f may be parts of Cyclones or of 
the circuits of wind supposed by Mr. Ebdfielii ; but we have here, 
as in 80 many quarters, every thing to learn. Captain SuLLrvAir, B. N. 
in a paper on the Falkland Islands (Naut. Mag. for 1841), deacribes 
the galea at Berkeley Souud as commencing at N.E, veering to N.W. 
and ending at S. W. Tbia would indicate a tendency to rotation, 
according to the law for tbe Southern hemisphere, and that the track 
was to the S. S. E. and S. E., ns if these islands and the adjacent 
coast of Patagonia were situated at one of the curviog localities. See 
Buhsequeiit remarks on etorma in high latitudes. 

Colonel Reid in his now worif states tliat he received eketchea and 
registers of several of these gales, tbe result of which is that the 
tracks come from all quarters between tho N. W. and 8. W. which, 
aa Colonel Eeid remarks, and we shall subsequently shew, acoorda 
with the observations made iu the British Islands in La,t. 51° IT.,for 
it is found that the gales there come in also from all quarters between 
N. W. and 8. W. Captain Moody, R, E. who was Governor of the 
Falkland Islands, also confirms Captain Sullitah's account of tbe 
winds iu all respects. 

The Ship Janet Wallk, Captain Bazteb, esperienced a email but 

tolerably severe Cyclone to the Westward of Lat. 37° 45' S. Long, 

13° 33 East ; (the only position given in the extract from the L(^) 

of which tbe centre passed close to her, and vi-aa twice remarkably 

" American Exploring Expeililion, p. IGO, Vol. H. 

\ BongniaTille, as quoted by Rommo, Vol. II. p. IS. 
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'visible aa " a dense moas of clouds violently agitated." Her Ei 
meter fell 0.7 iu an interval of 13 houra. 

The Clipper Ship Lord of ike lalet, on the 22nd of Nov. 18^5, 
^t. 28° 6' 3. and Long. 20° 30' W. experienced a heavy gale eo 
^nciug at JV. E. veering to H. £. and finishing off at S. S. E. 
Whcd away the quarter boat, blew the fore top maat stay sail and 
^ close reefed fore top sail out of the bolt ropea — moderated on 
a Nov. 
I The Clippec Ship Light of (he Age also esperienced in April, 18i 

L about Lat. 40^° S., Long 2Gi° West, a aevere Cyclone ; which, 

though oveiy precaution had been taken, and the vessel was lyi 

snug sail awaiting the change, with " a low dark ring all round the 

horizon with occasional flashes of lightning to the N. W." came uj 

lier from the S. 8. West, " somewhat repembling a railway 

and lasted for about seven hours with terrific violence, raismg a IrightT 

ful sea ; the ship's run, for she was scudding, brought the wind to 

S. W. and W. S, W. From tbe account published in the Illustrated 

London News of July 12, 1856, this seems to have been a Cj clone 

of small diameter and nearly stationary , perhaps even one, as was 

the general impression on board, " descending from aloft." Great 

^^Medit appears to be due to her Commander, who, warned by the ap- 

^KMarancea and the fall of his Barometers and Sympie so meter, began 

^H^take iu sail early in the day, and thus at least saved !iis maats, if 

^^ot his ship. 

Between the Mekidians of TaiNinAD and Tkihtan d'Acunha 
i»u THE Cajje or Good Hope there appear to occur at times Cy. 
clonal gales, but not of excessive violence or of long duration, tliough 
sometimes sudden and severe, and evidently travelling to tbe East- 
ward or 3. Eastward, but I have no complete logs, and from what are 
given aa extracta the tracks can only be spoken of in general terms 
sufficiently to pnt the mariner on his guard. 

54, Opf the Cape of Good Hope, asd Eastward to the 
MEKiDiAff OF Natal, there is no doubt that Cyclones certainly 
occur- They are sometimes, as to extent and duration, though of 
eicesaivo violence, mere whirlwinds or tornados, but at others of 
much larger extent and perhaps of slower motion. One of 
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Trinitlad lo Port NalaJ. [Past II. § 5i. 

s, mere tornado as to extent, but a perfect tyfoon aa to violence, 

and wliich appears to have been tTavelling to the S. Eastward, over- 

I took and dismaated the Freneh Sliip Paqitebot des Men Ju Sud in 

I August, 1S41, while running in a heavy gale from the Northward, 

I wliich might have been the Eastenj side of the storm cinile ; for the 

whole Cyclone, aa well as the tornado part of it, certainly veered 

according to the law for the Southern Hemisphere ; and the course 

of the Cyclone by a ship which came up with the Paquebot the neit 

day was clearly to the S. Bust.* That is to say, it followed the 

direction of the prevailing winds and of the theoretical track, as 

given at page 20, iu those latitudea. 

M. BooaQUET,in his additiona to the translation of the first edition 
of this work, has traced four tracks (A S C and D on our Chart 
No, II.) of Cyclones between these meridians, the Southernmost 
of which is in 39° 8., and 1 have added a fifth, H, in 42° S. of which 
the ships Barham and Bucephalus experienced the Northern quadrants 
on their outward bound voyage to India. In ISiO, a most severe 
and destructive Cyclone appears also to have swept the Southern 
Coast of Africa. 

So far the first and second editione of this work -, and my Burmiees 
as to the probable tracks hereabout will be now found much confirmed 
by the fullowiog valuable details. 

Captain Fisebouene, of H.M. Steamer Ser»ie«, who was for some 
time on the Cape Station, in a paper read before the Meteorologies 
Society of Mauritius, of which ho obligingly sent me in January, 
3-8B2, a copy from which I abridge what follows, Buhn>ita theoreti- 
cally, and supports, by eeveral special instances and his own extensive 
experience, that — 

1, All the winds of any strength olT the Gape and along the 
Coast, nearly to the limits of the trade winds, are sections of Cy- 
clones ; and that there are few or no straight-lined winda. 

2. That the course of theae Cyclones is first about W. 8. W, from 
where they take their rise (being perhaps branches of the great Indian 
Cyclones crossing the Moaambique Channel ?) and that they continue 
their course along the Northern Frontier of tho Cape Colony and 

• SccSlhMernoironthe Luiv ufStorins, Jour. As. Sot. Buni;. Vol. XL ■ 
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then curving rouud, mostly to the Weatward of Table Bay, but 
eometimea sLort of it, take a Southerly course about the Cape, and 
return back along the coast ou a course about Eaat or E. 8. E. by 
compass. 

8, That these winter tracks djfier from those of BUmmer by the 
eemidiamater of a Cyclone m those seas, the winter track being to 
the Southward, eo that the const Hoc is then moetly in tho left liuitd 
iiemictrcle, so that a gale will commcace at North, ia strong at N. W., 
veers to 8. "W., and terminates there or at Soutb ; but in sumoicr, th j 
coast line being in the right hand semicircle, the gales coDimeuce 
gently at East or E. N. E., becoming Btrong at N. E., and terminate aa 
the centre passes, at S. E. or South ; these directious in both cases 
varying a little with the paths of the Cyclones. Other anomalies also 
occurring, which, however, are explained by supposing the Cyclone 
track sometimes to recurve to the Eastward of the Cape; and this 
recurring also explaining the apparent anomalies in the indications 
of the Barometer at Cape To^vn and Simon's Bay. 

These views are supported by various instances from cruises in 
H.M. Steamer Ilerme», ertending from the Cape along the coast of 
Southern and S. Eastern Africa, and to the Mauritius ; and founded 
upon this evidence, Captuia Fibsboubne gives clear and careful 
instructions for ships ofl' the Cape. 

55. Between the KiTiL Coast and the Mebidiak of ti 
80UTIIEES ExTBEMK OP MADiGASCin. — From vanoua documents a 
my possession, I am inclined to think that in this tract the storma 
will at times be found to travel from the E. N. E. to the W. S. AVest- 
ivard, but they may curve much more to the South. The seaman 
iu croaaing it should be watchful and observant in time, so as to be 
able to estimate from his run and tke veering of the wind, as will bo 
subsequently shewn, the probable track of the Cyclone, and avoid its 
dangerous centre. There ia no doubt that, with the Madagascar 
channel open, the tempests are at some seasons very sudden and ex- 
cessively severe, but apparently either of small extent, or travellii 
very rapidly, for they rarely last long. 

It will be seen on tho Chart that there is a blank space hetweea 
the meridians of -10^ and 55' Eitat, aTid between the parallels of 
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30° and 40" South ; in which wo have aa yet no data for the tracks, 
and where thoy may be highly uncertain, having on the East the 
curving tracka of tlie Mauritius CycloBea, and to the West the direct 
ones traet'd from the Cape to Cape Recif, I regret that the notieea 
which I have, though clearly relating to Cyclones, are for the moat 
part too vague to enable me to lay down tracliB from them. 

50. The Southehs Ocean fkom the Cape to Van Sieues's 
Lamd. — I have for this tract also several accounts, from which I en- 
tertain no doubt that Cyelonea often prevail, and that they travel 
from the Weat to tlie Eastward. It ia possible that these may also 
be at times small Cyclones thro wn off from the larger ones ; for the 
dividing of storms, or the generating of new ones by the progreas, 
or at the commencement of the main one, and even the occurrence 
of smailer tornado- Cyclones within the area of a great Cyclone, is, I 
think— and I am supported in this view by Mr. Eedfield and Mr. 
Thom — indisputable, (for the Northern Hemisphere at least), and we 
loot naturally for the same in the Southern one ; and this theory 
will explain the sudden violence and short duration of some of these 
Cyclones, and why tho regular Westerly gale secma to return again 
after them.* 

I have recently received from Capt. Erskinb, of II, M.S. IJa- 
vannali, a valuable and a practicnl corroboration of (his opinion that 
the Cyclones in these latitudes travel from the West to the East- 
ward, which I take the liberty of giving in nearly that Officer's own 
words, conveying as they do so much which is suggestive of what a 
litt,le scientific consideration beforehand may enable the careful sea- 
man to accomplish, even in what aro aupposed to be well known, 
because much frequented, tracts of ocean— Capt. Erakine aaya : — 

" In coiroboration of JOQT opinion, thatUio Cjclonea in the Soothern Indiiui Ocean, 
lietween the CajiB and Van Diemen'a I-aiiri, travel from West to East, I beg to send 
JOQ a copf of the Satannah'i log. aitd tbe track between the Cape and Sjdaej, 
which 1 think will shew tbatthowindB we experienced were a succession of Cjclonea, 
and that by paying attentipn to Ihe state of tho Barometer and Sympiesometer, and 
keeping in the left hand BCmlcircle ortbat of westerly winds, I was enabled to mske 
the pnisage from Simon's Bay to Port Jnfkton in comparntivcly moderate weaflior, 
days, inclaiiing 3 or 4 linja of light winds. I was first led to expect that iho 
"' Spp also I'nrt III., in whicli tlipi^c views are more praL'tit'iilly coii.sidcred. 
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course of the atorma was aiicli as I fimnd it fromtherecommendntion giTen by FIln-'' 
ders. Vol. L Chap. 3, p. 45, not to run dawn the E&sting too far to the Sonlhward. 
" Having nuule (his passage three times before," he saja, " I un satisfied of the im- 
propriety of running in a high southern latitudf, particularly when the sun is in the 
other hemisphere, anil there is nothing in view but to make a f;ood passage; nut only 
from the win'ls there being often atronger than desired, halbecaaeelheg mil not blirm 
IB sleiuli'!/ fron tlie Westnard. In the latitndo of 42°. I havo expericncod heavj/ 
galetfrom Via NoylhamX from the South, aitd eeen {Tom the BMiwarJ, in the month 
of June and July," &c. He continnca, " It may not he improper to anticipate upon 
the anhjecl so far as Co state what was the rcsalt of keeping in the parallel of 37° in 
the month of November. From the Cape of Oood Hope to tho illand of Amsterdam, 
the winda were never ao strong as to reilnce the Invnligatorio cloae-roefed topsailsi 
and OD tite other band the calma auioanted to no more than seven hours in nine 
days. The average rim on the log on diruct conrsea, for wo hod no foul winda, 
1 40 miles a day ; tho Imnnligalvr was not a frigate, but a collier-built ahip 
deeply laden." 

"In the following twelve days' 
Holland, flie same luck attended i 
without leeway or calm." 

The Aostmlian Directory (I do not know on whose authority) uayi. Vol. l.page 1, 
" Ships from tJic Cape of G. U., bound to i'ort Jiickeon, sliould run down their lon- 
gitude on the pBrallul of 39°, whore tho wind blows almost constantly from tome 
Wetlcra qnarler, and generally not with so much strength as to prevent aull being 
carried to it. Id a high latitude the weather is fri-qnently more boistemns and 
stormy, and taddeit elmii'ju of winds with wet equally weather are almost constantly 
to be expected." 

These two authorities partjcniarly lod me to hoIievB,that by keeping too for to the 
Sonthward, a ship would cither get into tha right handsemicircloor that of Easterly 
winds, or that the centre of these revolving Htorms wonld be constantly passing near 
her, whereas if she managed to hit off the projior place in the other semicircle, she 
might perhapB avail herself of the gale for some days together, and I determined 
therufore not to go to the Soathwnrd of 39°. It wili be seen by inspecting the log 
that (after two shorter Cyclones, one from the 9lh to the 11th, and another from tho 
night of the 13th to tho ISth July), the ship ran in one (which tnado known its ap- 
proach by a gradual fall of tho barometer}, from the ITth to theSlst ) the glasses 
rising and falling occasionally, as she outstripped or fell short of the velocity of tho 
storm. It will be noticed also that on heaving to for an hoar and a half, on the 
night of the 171h, to allow Iho cunt re to pass ahead, the- barometer rose immediately, 
and conlinneil steady for some time aficrwarda, as we bore up and kept way with 
the attle. Ilfinallygotahuadon the 2tst, having apparenlly run 1185 miles in 5 days, 

Ethe rate of nonily 10 knots an hour. 
though on my iii-rivul here, Ii'uuld get no |irc.-Ist; ivcMnnts ufllii; weather whii'li 
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followed thii galo along; the Soutli coait of AusCrnlia, further ihan it had blown TB17 
hard aboui iUb last week in Jnly, jet I havo no doubt ibal this Cjclone swept Uio 
whole of lliat cotiBt, as on closing it od the SBth, we found, instead of the nsnul 
Emtvrl; current of a niito or more per hoar, a set of U mileaN. 73° W, ; on the 
EOth.onc of ST milesWesl; and on the 30th, 13 miles N. 41° W.,tbe rcSnx bii- 
denllf of the storm wave, whilst on the 4th of Angnst the current had reaiiiaed 
nearly its ordinarj" course? of N. ffi" E. 20 nilea." 

I have placed on Chart No. II. a tract (marked Q) repreaenting 
the Cyclone of the 17th to 2l8t July, at an average distance of from 
3° to 4i° to tbe SoutU of the Haeannah's position on those days, as 
alao two others (marked JS aod F) from the logs of the two Indian 
psBsenger ahipa, the Barham, Captain Gimblett, and Bucephalus, 
Captain Bell, at a day's sail from each other, in September, 18i9, 
which apparently trended somewhat to the Northward of East. 

SOUTBEES IlfDIAN OcEAN, FBOM LoNG. 50° EasT TO THE 

Coasts of AratBALiA, asd fbum the Eqtjatoh to Iht. 30° South. 
This space, whic-li we can only desiijnato vaguely, and part of the 
3yeloues of which (those of the Coasts of Australia) will be referred 
to under another head, will be fonnd comprised in Chart II. 

In considering this Chart the aoaman should observe, as before said, 
that its object is not so much to lay down the exact track of any par- 
ticular Cyclone, as to shew him tbe tendency of the paths of the usual 
clones, with, at times, those which are irregular, and thus to tiA 
n to form hia judgment of that one in which he may be iuTolrsd, 
near to which he may suppose himself to be. Though the greater 
part of l!i6 tracks have been laid down from the logs of single vessels, 
yet he may be satisfied that they aiB quite correct enough to serve 
this purpose ; and where the loga have been so vague and ill kept as 
to pi-event any correct judgment being formed, or where the Cyclone 
itself has appeared to have but a very little progressive motion, small 
wind-circles have been introduced, to shew that it was either uncertain 
as to its track, though corta,inly revolving, or perhaps a etalionarg 
Cyclone,* which last class will in some parts of the world be found 
much more common than is yet supposed ; and ray object in some 
cases where these wind-circles are marked, has been to put the mariner 
ia guard against them, and against the small tornado-hurricfti 
^ Subsciiuenlly described, (p, 91.) 
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for aiicli aonie of them may bo called from their apparently limited 
extent. Whether theae, afterwardB, in any case progress and dilate 
into true Cyclones, or whether they exhauat themaelvea and break up, 
or rise up, not far from the spot where thoy are raging (and they seem 
to do all three at times), we have yot to learo. What ia certain is, 
that with very brief warning they arc violent enough to dismast a 
vessel ; and from dismaating to worse mischief the interval is not 
great ; and auch miachief it is our object to avert. 

To avoid crowding I have by no means placed on the Charta 
the tracks which I could have delineated from the numeroua li 
sent me. These may be divided into three classoa. 

1. Thoae which belong to some of the average tracks. 

2. Thoae which give average tracks, but in new tracts of the oci 
where we had none before laid down. 

3. Those which are altogether new and anomalous, whether occur- 
ring in known tracts of ocean or in parts where we had no previous 
information. Of the anomalous tracka occurring in known danger- 
ous parts, the Cyclone of H. M. S. Jumna (Kineteenth Memoir, Jour. 
Aa- Soc. Beog. Vol. XIX.), of which a diagram is given on Chart It. 
will be found to be one of the moat remarkable — ^and of the average 
tracks, or Cyclones in parta where only a single log was before avail- 
able, the coincidences, even to dates, will bo found very remarkable. 

In some parta it will be seen that the anomalous tracks cross the 
average one, almost at right angles ! and all these I have beea careful 
to enter, aa putting the seaman on his guard against the too common 
impreseion which prevails, and through which many I know have 
lost their masts, that there is any positive law for the tracka, though 
there is certainly a general rule. 

Tlie following ia the Table of Eufereneea to the Chart, which are 
too numerous to be placed upon it, bub are also annexed to it oa 4' 
Bcpnrate page. 

BEFERESCES TO CHART No. II.— THE SOUTHEEN INDIAS 
OCEAN. 

Aveiority. 

I. Tract uf tlie RiMlrigaez Cyclone, . . Mr. Thorn. 

II. Average Nurlherti limit of CjoloDos, . . . Mr, Thorn. 
IIL Soiulmrn limit Mr. Tliom. 






I 

all i 
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IV. 


Tracli curving to the Sonthwird abuut Mauri 


J- Mr. Thorn and Col. Beid. 






V. 




Mr. Thorn. 


VI. 


Curve of the CuUodea's CjcLoae, llarcb, 1809 


Col, Rcid. 


VI t. 


11. M.S. Serpent, Feb. 1B4B. . . , 




vin. 


Fmile Rozack and olhor shiiffl, November 


|H. P. in 11th Memoir, 




1843, 


\ Jour. As. Soc. 


IX 


Charles Eoddle's Cyclone, March, 1845, . 


1I.P. 13th Memoir, J AS- 


s. 


Fr. Frigate La Belle PoqIb, nnd Corvelto Le 


|B.P. 




Berceau, Dec. 1840, (Ree alse 0} 


XI. 


H. M.S. Albion, Not. 1808. . 


Mr. Thorn. 


sn. 


H. M. S. Bridgewaler, March, 1830, . 


Col. Reid and Mr. Thorn 


xm. 


n. C. S. Abercrombie. Jan. ISia, . 


Mr, Thorn. 


XIV. 




Mr. Thorn. 


XV. 


H. C. S. Ceres,-lS39 


Mr. Thorn. ,^^H 


XVI 


Titnar and Rottee Cjclonc. April, 184.'!, . 


^^^1 


XVII 


Malabar. Jan. 1840, 


^^H 


SVIII 


Bojno, Jan. 1835 


Cot. Beid. ^^H 


a. 


Matuitius, March, 18U, 


Col. BeiJ. ^^M 


b. 


, Feb. 1818 


Mr. Thorn. .^^1 


e- 


, Jan. 1819, 


Mr. Thorn. ^^1 


d. 


H. C. S. Dunira, Jan. 1825. 


Mr. PlddiDgtaD.*^^^H 


e. 


H. a S. Princess Charlotle of Wales, Feb. IBS 


"^^H 


/. 


H. C. S. OrweU, Feb. 1827 


^^H 


y- 


Thalia, April, 1837, 


^H 


h. 


H.M.S.BoadJoea, April, 1827, . . . 


^^H 


i. 




^^m 


i. 




^^^^^H 


». 


Princess CharlotW of Wales, JIarch, 


H... ^H 




1823, 


I. 


Reliance. Jan. 1831, .... 


H. F. ^^^^^H 


m. 


AmericanShipPanaraa, Jan. 1833, . 


Mr. Bedfleld. 


». 


Mfloritiua and Duke of Buecleugh, Jan. 1834 


Col. Beid and Thom. 


o. 


Neptune, Feb. 1835, 


Col Keid. i 


P- 


Thomas Grenville, Jan. 1836. 


_^J 


I- 




^H 




American Whaler, Feb. 1839, 


^^H 


I. 


Eimouth, Moscow, &c. May, 1840, . . . 


Tbom. ^^^ 


I. 




H. P. 


* This and several more form a largo aeries of Logs furnislieil to me bj the atlett- 


i 


the Ilou'hle CoiuL of Director of the E«*l Indi 


^^H 
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Mauritira, April, 1840, Tlinm, 

Wmiara Nicol, Mar, 1842 H. P. 

Barqne Tropic, Marth, 1842 H. P. 

Elizabeth, April. 1844, aud Barque I u p 

Willium Galea, Jan. 1848, . . , i ' ' 

Unicorn, October, 1844 H, P. 

Dorre Iflami, Cantain Grey and American Slitp j ... 

„ „, , . "^ f Tliom.ancI H, P. 

Rnascll, Feb. 1844., ..... ) 

Swan Kiver, II, M. S. Beagle, Maj, 1844, . .-v 

Houtman's AbrolboB, May, IS44, . . . . > Naut. Magazine. 

H. M. S. Be^ls (position unccrlaJiL) Kuv. 1B40,-' 

Candaliar, Nov, I84S H. P. 

Tigris, April, 1840, H. P. 

Earl of Hardwieke, Feb. 1839, and Flenr de Lya, J „ „ 
March, 1856, 1 " ' 

Windaor.Feb. 1857, H. P. 

French Ship Archibald, March, 1846, , . . U. P. 

Orient, Duncan, and Fr. Ship Grand Uuqueine, 

March, 1846, H. P. 

Maria Somea and American Bhip Loo^hoo, 

March, 1846 H. P. 

Maneheater, Jan. 1847, H. P. 

H. C. S.LandOB, Feb. 1897 H. P. 

1. American Ship Hoirqua, Jan. 1848, . . . U. P. 
. Windaor Castle, March, 1817. and Barque Wc«t, 

Hot. 1851 H, P. 

American Ship Pathfinder, Dec. I8-<7. . . , H. P 

, Sophia Fraaer, Nov. 1847, IL P. 

JohnMcViear, Jail. 1849 H. P. 

DntchShipRoompot, Dec. 18+7, - , . H. P. 

American Ship Hannah Sprague, April, 1845, ■ H. P. 

H.M. B, Jumus, April, 1848, . , H. P. 

4th to 6th April, 1818, M. Bousquct- 

Ist April, 1848, B. 

TbomaaBlj-tli, Feb. and March, 1848, . . . B. 

Mereiu7,Fab. aad March, 1848, . . . , B. 

Barbara and Bncepbalna, Sq>t. 1849, . , . H. P. 

Ditto ditto Sept. 1849, . . . H. P. 

H. M. S. Havannah, Jnlv, 1848, . . H. P. 

Jan. 1848 B. 

Jnne, 1848 B. 

March, 1848 B, 



B'fer, 
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Z. Jan. 1848 B. 

M. Cocos iBlnnds, Capt J, C, Rosa H. P. 

JV. November, Dec. 1S47 B. 

O. Beraean and Belle Poule, Doc. 1 848,* . . . B. 

rrom the foregoing, the researches of Colonel Reid, Mr. Tdom, 
!&.. Bot)SQi7£T, and my owo, with much material yet unpublished, 
besides numeroue corroboration a aud coincideDcea, even as to the 
month in which the Cyclone has ogaiu occurred in the Bnnie tract of 
ocean, and from the anomaliea or varying traclcB being nt times moat 
remarkable and inatructivc, as shewing how fatal may be the notion 
that there is any positive law fur the tracks, — which I repeat are only 
laid down aa avcroget and warnings, and not aa ruies^-we can now 
epeak with great confidence of the usual tracks of Cyclones over this 
great extent of Ocean, aa being generally from the E, N. E, to the 
W. 8. "VV., but from Long. 80° Eaat, westward, and particularly when 
approa<Oiii)g the Mauritius groupf having a tendency to curve to the 
Southward, and freq\iently, according to Colonel Reid'b results, hack 
to the E. S. E.J when they reach the Southern Tropic. 

"Whilst the first edition of this work was printing I found in a news- 
paper, the Mmiritien, copied from the Sehdomadmre of Bourbon, an 
account of a Cyclone between the Island of Bourbon and the Island 
of Sainte Marie, on the Eaat Coaat of Madagascar, which gives us 
another track for that locality. The French Frigate La Belle Foule 
was overtaken by a Cyclone, in the night between the 15th and I6th 
December, 1846, or rather she seems, na far na one can judge from a 
newspaper notice, to have partly run into it, being bound /foai Bour- 

• Acpoiiling to M. Bonsqnet. f Rodriguez, Mauritias and Bourbon. 

X Mr. Thom difiers from Colimel Rsln in Ihia view. From a close Bxanunalion 
of the documents, T agree entirely witli Colonel Keid ; and while preparing tho firsl 
edition of this work for the press, I received a report itoia Coiiimanelcr Nhvillb, of 
H. M. S. Serpent, detailing a atono io 37° South, 64° E., from which he escaped bj 
heaving to in dufl time, of which the track (No. VII.) was cortsinlj- from about N. 
16° WcBt, to S. 16°Ea3t, and it is witliin B°of the apot where the curving oE tho 
CiiUadm't storm is marked on No. VIII. of Colonel Ueiu'h Charts. The Serpenfi 
was one of the small tonutdo-like stonaa, and moving with great rapidity. Other 
tracks shewing; both the lendencij and the actual curving will be seon on Ihc Chart, 
lo douht they Eometimes bccnme tlie Eastciiy tracks of the higher latitudes. 
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bon to St. Marie, where iier fnir course ivaH about W. N. W., the wind 
gradually increasing from the 8, E. witli a falling barometer, till it 
became of hurricane violence, blowing everything to pieces, tbea 
ceasing with a calm of an hour or two, and recommencing again with 
terrible fury from the N. West, at which point it eeems to have abated 
after completely diaabling the Frigate. The Corvette Le Beroeau, 
in company with her, foundered. This Cyclone occurred about 50 
leagues from the Island of Cape St. Marie, and thus nearly midway 
between that port and Bourbon, and the shif't deacribod would give 
a track from about N. E. to S. W. for this locality. It will also be 
Been by reference to the chart, Tracks IX. and X. that the stonn of 
the Charts Meddle in the Bsme locality, which will be subsequently 
referred to, had about the same tendency to the S. W. The one, Track 
IX, is laid down as traced in my 13tb Memoir, the other is made a 
little more Easterly and Westerly to allow room for the figures, and 
tho seaman will understand that both these, as before esplained, shew 
that the average tracks, aa far as yet we know, are as here delineated. 
M. BousijiiET, p. 26, citea several lo^^s and rcporte which lead bim to 
eouclude, I think correctly, that this Cyclone travelled in the direc- 
tion of the curve Oon our chart. (See below, p. 108). 

At the Keeling (or Cocob) group in 12° 5' S., 96° 53' East, it ia 
said by Captain Fitzkoy, E.N. (Voyage of the Beagle, Vol. II. p. 637, 
Note) that in November and April, 1835, severe gales, amounting 
altuoat to hurrieaDes, wore felt blowing from S. E, and South, and 
veering and shifting to the Westward, which would indicate tracka 
from the Northward to the South. One of the gaJea lasted upwards 
of 24 hours, the other only about two. I hava maj-ked a track M to 
indicate these Cyclones. In my Sixteenth Memoir, Journal Aa. Soe. 
of Beng. Vol. XVII. I have shewn that in March, 184G, there were 
three separate Cyclones raging at ITie same lime ! in the space between 
14° and 1D° S., and 75° and "S" East, of which two were certainly 
severe, and one of terrific violence, dismasting three stout merchant- 
men, aod nearly destroying one of tbem. These Cyclones were 
moving on an average track from the N. E. to the S. W. ^ S. and 
their mean rate of travelling, which varied from 1.8 to 5.5 miles, 
about 3.9 miles per hour. They are the tracks « and_yon tho Chart. 
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The tracks of the Cyclones or Cyolonal gales at tlieae Islaudu, £iuii 
near them, uppetir to bo very vnriiible. In Captain ItOBs' notes 
already aUuded to (p. 34), memorunda are giveu of a gale in Novem- 
ber, 1834, in wliich tlie wind veered from S. b. E. to East, indicating 
if the gule was part of a Cyclone, a track from the S. E. ^ E. to tha 
N. "VV. J W. and passing to the N. East of the Islands ; and again, 
in April, 1335, of a decided Cyclone, of sufficient violence to brealt 
cocoa-nut trees, which veered from East to 8. 8. E., South and S. S. 
WsBt," indicating a track from the N. W. b. N. to the S. E. by 8. 
and also passing to the N. East of the Islands. The Western 
quadrants of the II, C, Ship Macgiieen't Cyclone in January, 1827, 
appear also from Captain Hobs' journal to have reached these islands, 
so that we have in their vicinity tracks in two opposite directions as 
marked. These galea, or Cyclones, however. Captain lloaa says, are 
not by any means frequent, and with proper ground tackle, veasela 
arc quite secure within the lagoon anchorages, 

58. Between the Latitudes of 5° and 25° South, and tho Longi- 
tudes of 75° and 105° East, is a apace where, from some as yet un- 
known cause, frequent Cj-cloues appear to rise, and to progreaa from 
tlience, at first slowly and then more rapidly ; theif little progression, 
or uncertain tracks, entitling them almost to be called stationers 
CyclonoB. Colonel Eeid thinks the Albion's storm in from 5' to 15° 
South, and 80° to 90° East, one which may have been, in its firet 
commencement at least, " floating with an irregular motion xa wateN 
spouts do in calm weather." Tho Faille Botack's Cyclone, track 
VIIL in this tract, in November, 1843, investigated by myself t from 
the iogs of numerous vessels, moved up first from the S, E. to the 
N. W. for two days very slowly, and then curved abruptly away to 
the 8. W.,it8 mean rate not exceeding 2J miles per hour, and fop the 
first 2 days only 2 mOcs. 

Mr. TnoM iuclinea to think that many more of the Mauritius Cy- 
tafee their rise hereabouts, and travel the whole distance. Wa 

* TbiB note from Caiitain Fitzrot's voyage of Ihe Beagle ia said by CapUin 
RosB to lio erroneous, bnt I have allowed it to siaad to keep tha Mariner on his 
ganrd in HiU most trcacheroiie piirt of the ocean. 

t Eleventh Memoir. Jmirnal As, Soc. Beiig. Vol. XIV. p. 10. 
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have uofc, I think, sufficient evidence for this inference, though there 
IB Dothiog impoHsible in it, and aome of Mr. Thom's storms are traced 
a long way : aee also preceding page 46. 

Within tbia storm tract, and I suspect also within other Cyclone 
tracts, there appear at times also to occur, as already noticed, aud as 
will be subsequently quoted for the Bay of Bengal, violent little 
tornado-like Cyclones which, for the time they last, are true hurri- 
caoes as to strength, and if taking an unprepared slup, and at night, 
might be fatal to her. The H. C. S. Eose, Captain Palmer, on tlio 
25th August, 1815, in Lat. 9° 55' South, Long. 87° 35' E. from a 
freeh gale at K". E. at noon had a calm of half an hour, and 11 p.m. 
was taken aback by a hurricane at South, which lasted till 3 A.m., 
carrying away main topmast, main yard, Ac. &c., and blowing her 
boats to pieces against the mizen rigging. The H. C. 8. Maequeen 
and Orioell (tracks * and / on tbe Chart) both eiperiencod severe 
Cyclones hereabouts which were travelling from the North in a 
Southerly direction. 

59. C rCLONES OF THE MoZAMEIQCE CHAUaEL AHD TO THE NoiiTH 

AifD Sonin OF IT.— The tracks of two Cyclones investigated by 
Colonel Bbid and Mr. Thom within the northern part of the Channel 
are all we have, but these seem, like the track of a very remarkable 
one in the Andaman sea, to follow tbe usual law of the storms in the 
neighbouring great ocean, and to move from tbe E. N. E. to the W. 8. 
Westward. 

We have no records of any Cyclone to the North of the Comord* 
Islands, nor to the West of Cape St. Marie, North of its parallel. 
The Cyclones of the Northern part of the Channel, however, for such 
they are aa to violence, though perhaps mere tornados as to size, 
reach Mozambique, and I think even aa far north as to Zanzibar. At 
the Seychelles and in the Chagos Archipelago, gales and hurricanes 
are said by the French Creoles of the Mauritius and Bourbon to be 
unknown ; but it would seem that this is not correct, for in Septem- 
ber, 1851, the ship Seringapatam, Captain Fuknell, experienced a 
severe Cj'clone there, which was apparently travelling to the W. b. 
S. or W. S. W. Captain Fitenbll, warned by his barometer and the 
sea, very properly hove to in T S., Long. 58° East, till the cenfre 
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had passed him ; his barometer fallisg from 30.50 to 29.50. Hence 
ships should bo on their guard crca in thia low latitude. 

60. Thk Westebn Coast of Acsthalia. From the N. "W- 
point of Australia, Southward to Cape lieuwiu, it would appear that 
etorma of great violence, and thoae oftfln CycloneB, occur. At Dorre 
Island in Shark's Bay, wa bav-e a good account, in Capt. GsEi's 
voyage, of one which certainly camo from the N.E. and was travel- 
ling to the S.W., and thia is also the first instance we have on record, 
in tlie Eastern Hemisphere, of a Cyclone travelling out to aea &omi 
great continent, which thia Cyclone certainly did ; for the American 
"Whaler Huetell, Capt. Loko, which convcj'ed Capt. Gbeht to Shark's 
Bay, having steered off to the "Westward for her cruising ground, 
encountered apparently the same Cyclone, lost her three topmasts, 
boats, &c. and put into the Cocos to refit.* In the Western Hemi- 
aphere wo have two instances, Mr. Eedfifld's Cyclones of November, 
1835, and December, 1839, in which this has occurred, and these 
Cyclones have been traced from the interior of North America to the 
banks of Kewfoundland.t To return to the coast of Australia: 
Lieut. "WicKHAM, of H. M. S. Beagle, says, Nautical Magazine for 
1841, p. 725 :— 

"ThaWeEt Coast of New Holland is at times visited bj eaddcD sqaaU 9, resembling 
hnrricancs, as I was told by l.hc master of an American whaler that in Uarch IS39, 
vhcn itt compan<r nitli eereral whalers off Bhuk's Bay, he cxpcrionced sbme ver; 
bad wenthar without nnj previous warning, but it waa not of long continuance. TtiB 
gusts of wind wore very violent, shifting to all points of the compa£9, some of (he 
ships lost topmasts, sails, &c. ; I think tLe first squall was &om N.E.iOffthoknd." 

The analogy of these with the Ceylon and other tomado-like 
Cyclones, which will be subsequently described, will strike every one. 
The Cyclone marked dd on the Chart on the South Coast is one ofa 
like kind, and is described by Capt. Eidiet of the Candahar, as 
forming with a densely black sky to tlio W. N. W. in an incredibly 
short flpace of time, and within an hour, " bursting upon ua like a 
clap of thunder, and blew a perfect hurricane," which lasted for about 
15 hours, and muat have dismasted the vessel if not prepared, as she 

* Captain Hoss' notes. 

I I bBve little doubt that in India we shall also find (his to ocenr with some of 
IB Arabian Sea Storms, near the Const of Unlnbar oad the Gulf of Cnich, 



Paet II. § 62.] Western Coast of Australia. 51 

was Iwd with her gunwale in the water. Tha wind doea not appear 
to hare veered more than from "W. N. W. to W. 8. W., but I have 
marked this as a Cyclone to put the seaman on his guard hereabouts, 
na off the Cape of Good Hope. 

61. Off Rottnest Island, the French discovery ship Le Geographe, 
appears by M. Pebon's report, as translated by Pinkerton, Vol. XI., 
to have eiperieoced ju June, 1801, a Cyclone of which the trnck 
appears to have been from the S. b. W. to the N. b, E., for the wind 
" veered in ashort time from W. S. W, to 8. E.," and as it is tolerably 
clear that the Cydonea about that part of the coast, and as far North 
as Shark's Bay, travel both from the coast, and in towards it from 
the ocean, this anomaly is by no means an improbable one ; tbough 
we have but a scanty note and the very imperfect authority of a 
naturalist who was not, probably, a sailor, for the original account, 
and tho chances of errors of the press and translators. Wo have 
however now for these nearly meridional tracks, as wo may call them, 
several instances. Track XXVI. on Chart No. IV. of the Oolconda't 
Cyclone being the first, the Ship HncTcingTiamghire's and Cleopatra 
Steamer's which ia described in the neit paragraph as travelling at 
aiost N, N. W., and this one, with one or two in the Bay of Bengal. 

' At Swan Eiver, Lat, 32° South, vovy severe gales, of ful! hurricane 
tolence are also felt. The anchorage in Gage's Kosds is considered 
I insecaro from the N. W. gaUs as they are called, during the 
Lient. WicsniM of H. M. S. Beagle, (Nautical Itlagazine, 
11, p. 724,) deaeribeB one of these storms at Swan River in the year 
■ 1838, which evidently was a Cyclone, and came in from the W. N. W. 
to the E. S. E. (Track aa). He describes also another at Houtman's 
Abrolhos, Lat. 28° (Track lb) in May, 1840, which also eame in from 
the Ocean towards the laod, or from the Westward to the Eastward, 
We shall subsequently see that from about 20° to 40° S. on the Coast 
of South America, the storms also appear to come in from the West- 

62. Stohmb of tub Aeabian Sea. — Including in this title the 
whole space North of the Equator, to the Coast of Arabia, Persia and 

■^Beloochistan, and from the Western Coasts of India and Ceyloi 
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We have hitherto but scoDty data for the tract which extends West 
from Coylon to Longitude 50°, and what we poseese is mostly confiued 
in that part between Longitude G7° and the coast of India. It will 
he seen on Chart No. III. that at present, and with some exceptions 
to be presently noticed, there appear to be two clasBes of Cyclone 
* tracks in this sea. The first (that of the Cycloces investigated by me 
in my Eighth and Fourteenth Memoirs, (Jour. As. Soc. Beng. Vols. 
XII. and XIV.) some of which originating in the Bay of Bengal 
(Tracia VIII. and XIV.) force their way across the peninsula or the 
Island of Ceylon, while others are either connected with the former 
or take their rise about the Laccadives ; but both these kinds, which 
I distinguish as the first class, travel it would seem (Tracks VIII. (5. 
aDd.E.)outtothe W. N. W. aud N. W. towards the coasts of Persia 
and Arabia, and ore felt there, and even as far as Aden, as stormy 
weather. 

By the attention of Commodore Lusnisoios, commandiag the 
Indian Navy, who has sent me a report and a fragment of the ship's 
log, I am enabled to state that the H. C. Cruizer Ternate, Lieut. 
Poole, on the 8th and 9th of June, 1836, ran dovra into a Cyclone 
nearly on the tropic, or about one hundred miles from the Coast of 
Beloochifitan, between Long. 63° and 65° East. She reached the 
centre, broaehed to, and was obliged to cut away her main aud 
mizen masts ; and by the wind shifting to the Southward, she was 
drifted in towards the Coast, where she anchored and rigged jury masts. 
The track of this Cyclone by the ship from N. N. E. to S. S. E. 
appears to have been one from East to West, but as she appears to 
have run down to the S. E. the wind mostly at N. N. E.,it may have 
come up a little from the Southward of East, as E. b. S. or eveuE. S. 

PE. ; and have curved somewhat towards the Gulf of Persia when its 
Northern quadrants touched the land. 
From an article in the Bombay Times of 20th November, 1855, it 
appears that the French ship Bangalore suffered very severely in a 
Cyclonic storm in the Arabian Sea in October, 1855, in Lat. 16° 30' 
North, Long. 58° East, which subsequently reached the English ship 
Chevalier of Glasgow, in 14° 24' North, Long. 55° 28' East, or about 
nidway between the island of Socotra and Cape Eaa al Morebat. The 
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oentrc of tUe Cyclone passed close to tlie Oketalier, which ship loat 
both her fore and main masta from their being struck with lightning 
in the height of tho Cyclone. Its track appears to have been from 
about East to "West, and that it waa travelling at from 7 to 10 miles 

■jwr hour. 

W 63. From a passage in Horsburgh, Vol. I. p. 144 of 6th edition, 
yre may infer that Cyclones aoroetimea occur iu April and May in 
Surat Soads. The appearances are said to be dark cloudy weather, 
gloomy and black to the S. Eastward, with lightning and faint variable 
breezes, and several ships have been lost by remaining too long at 
their anchors when tlie wind veered round to the Westward. The 
storm of the 20th Apri], 1782, is cited as one of especial severity, and 
one ship is said to have rolled away her masts, and foundered when 
the wind had veered, and was blowing hard froKi the land, by her 
labouring between the wind, tide, and high cross sea from the South- 
ward and Westward. There is every probability that this waa a true 
Cyclone, but from the last paragraph, it would seem tliat the track 
waa from the Northward and "Westward. 

Those of the second class which are investigated in my Fifteenth 
Memoir (Jour. As. Soc. Beng. Vol. XVII.) seem to originate in the 
apace between the Maldives and Laccadives to the West, and Ceylon 
and the coast of Malabar to the East ; and then to travel up in a line 
more or less parallel to the Coaat to the N. N. "Westward (Tracks 
S, S and S) -, some of thcBO Cyclones are of terrific violence and 
apparently equal to the tyfoons of the China Sea. 

The exception to these two claeses of tracks is the track marked 
j1 on our Chart, which is a distinct and well confirmed instance of a 
Cyclone, though of no great estcnt or violence, travelling in towards 
the coast or to the N. Eastward. In this instance the diameter of 
it did not exceed 100 miles and was perhaps nearer to 50 ; nor did 
it reach the coast, as it waa not felt at Trevandram in Lat. 8° 30' N. 
where there is an observatory. It is possibly, like track C at Trin- 
comalee, an instance of a tornado -Cyclone developing itself through 
a limited space only ; though as to time, from its slow motion, it may, 
as in the case of the lEast London, last at least 24 hours. The seaman 
I requires, however, to be advised of these as well of the larger and 
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mora usual ones, for th^y may ilismnat biiii, which ia no trifling 
mischief, aod when occurring near coaijts, of in narrow or intricate 
pnsaagos, may add to hia danger and iDcoavenience, since disabled 
voBsela may be easily driven on Bhore. We have seen in theproccd- 
iug paragraph tbat there are aleo Cyclones on the "Western Coairt 
of Australia, and on the Coast of South America, which like this one 
come in from the Westward. All these anomalioa ore tuattera of 
future research for us, till we find by mtdtiplied and careful observa- 
tion, whether they are governed by any fixed law, 

6i. Ctclones of the Bay of Bengal.— I have investigated a 
considerable number of theae, and have piibliahed part of my inveati- 
gationa in twenty Memoira iu tlie Jour, of the As, Soc. of Bengal, and 
I have much yet unpublished. The result however of these pretty 
extensive labours, aa sbewn on Chart III. is, that in the Northern and 
N. Western parts of the Bay, tlie Cyclones travel from between 
E. N. E. and East round to S. E. and even S. S. E. and S. b. East 
towards the opposite points of the compass. The rhumbs between 
E. and S. E. however aeem by far tiie most usual; those to the 
Northward of East, or nearer to the meridian than S. £. b. S. seem 
to be comparatively rare. 

C5. Between the Andamans and Madras the traeka appear UHuaUy 
to be nearly from S. East and East to the Westward and NortUweat- 
ward ; but when Cyclones occur in about C" or S° of Latitude North, 
and to the Eastward as far aa 90° Eaat, tbey seem first to travel up 
from the S. S. E. or S. Eaat, and then to curve away to the Eastward 
towards the Coast of Ceylon or the Southern part of the Coromandel 
Coast ; though sometimes auch Cyclones travel almost due East* or 
E. b. N. from Long. 30° to the Coast of Ceylon. Aa yet we do not 
know if the tracks are influenced by the monsoons, and are thus more 
inclined to particular routes occordingtothe season of the year ; ajid 
this IB one of many suhjecbs for inquiry. 

6C. Ofi" the Coast of Ceylon there appears at times to form a sort 

of very violent but confined storm, though a true Cyclone as to 

rotation, but which rather deserves tho titJe of a tornado- Cyclone 

from its size ; these may come in from the middle of the Bay, but I 

♦ Ecu 14th Mumoir, JoHrnal Asiatic Society, Beng. YoL XIV. 




Paet II. § 66.] References ; Chart No. lil. 55 

suspect that they are Bometimes formod very suddenly and not far from 
tlie ahore towards which they travel. The tracks marked X. 2 6. and 
e. ore instances of these ; c. ia that of a tornado in which II. M. S. 
Sheerneai was blown from her anchors, and bilged on the rocks in 
Trincomalee, a land-locked harbour !, in January, 1805. (Asiatic 
Annua! Eegister, Vol. VII.) About Capo Negrais also these little 
tornado-CycloDeB are met with, and are excessively violent; ono 
traced by me, that of the OatAmere Merchant (marked on the Chart 
II. 2, 5th Not. 1339), travollod from the 8. S. E. or S. b. E. to tho 
Northward. 

Tho following ia tho tahlo of Beferoncea to Chart No. IH. which 
comprises also the Malabar Coast and the Eaateni part of the Arabian 



£e/eratcei to CTtart Ko. III. Cyclones of the Say of Bengal and 
Arabian Sea. 
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II.— Siintl Hoaas, ..... 
n. — Coringft Cyclone, .... 
n. 2, — Oaahmero Mcrcbant's Tornado, 
m.— CmtBCk, 
v.— Madras, 
TIL— Calcnttn, ..... 
Tin, — Madras and Arabian Seas, (and Eliza Lciali- 
m™. 18*9.) 
IX.— Pooreo, Cutlack and Gya, 
X. — Madraa and Uasolipotam, 
S. — Coring! Pacltet, .... 
XT. — Bay of Bengal and Southern Indian Ol^eaD, 
XH. — Briton and Bunnimedo, 
SIT,- Bay of Bengal and Arabian Sea Cyclone, 
X:vm.~October Cyclone, .... Oct. le 
The above with Ronmn nnmarals refer to my Memoira with tho 
published in the Jonmal of tho Asiatic Society of Bengal. 



Jane 1839. 
Not. 1839. 
Nov. 1839. 
April, May 1840. 
Hay 1841. 
Jane 1642. 

Oct. Not. 1842, 
Oct. 1842. 
May 1813. 
May 1843, 
Nov. Deo. 1842, 
Nov, 1844. 
Not. Dec. 1845. 
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a. Ongolo Cyclone, 

b. H. M. S. Centurion, . 

c. H. M, 8. SbeemeBa, 

d. DoTor Frigate's, 

e. KiEtnapatatti ; Palmer's, 



Oct. 1800. H, Piddioglon. 

Dec. 1803. H. P. 

Jan. 1805. H. P. 

May 1811. H. P. 

Mar. 1820. H. P, 



Brfirene, 

Burrisal nnil Backei'gunge, 
Liverpool and Orocabessa, 
Bslnaore and CulWi^k, 

Duke of York's, 

Calcutta, 

Madras, 



KyookPhyoo . 

Kjook Phjoo ; Syren and Java's 

Madras, 

H, M. S. ConiwalliB and Point Podro, 

H, C. S, Minorva, 

Coromandcl and Malabar Coasts, 

WiUiom Wilson, 
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June 1S39. H. P. 

May 1883. H. P. 

Oct. 1831. H. P. 

Oct, 1838. H. P. 

May 1835. H. P, ' 

Aug, 1885. H.P. ^ 

Oct. 1836. H.F. ' 

Oct. 1838. H. P. ( 

May 1834. H. P. | 

Nov. 1838. H. P. ^ 

Oct. 1818. n. P. ^ 

Nov. 181S. H. P. 

Nov. 1J97. E. P. 

Mny 1820. H. P. ^ 

Oct, 1836. H. P. 



ARABIAN SEA. 
Eaut London's Cyrlone, XVI. Meraoir, 
Buckingham stiire's, XVI. Metiioir, 
Higginaon and Lncj Wright, Vni. Memoir, 
H. C. S. Eisei, XVI. MBnioir, . 
Bombay, XVi. Memoir, 



Kit'!'"^-«--' 



. April 1847. 
April 1847. 

. Oct. 1842. 
June ISll. 
Jane 1637. 

5 Doc 1845. 
( Dec. 1845. 



67. The Ahbaman Sea. — This tract, confined aa it is, is yet 
subject to CycloneB of terrific violence, thougli they aeem to be of rare 
occurrence, for I had met with no record, nor had I heard of any one 
suspecting even their existence, till the wrecks of the Zunnvmede and 
Briton transports in November, 1814, which I was fortunately enabled 
fully to investigate,* and two others Buhsequontly noticed, have shewn 
that, at times, Cyclones fully equal to those of the China Sea or Bay I 
of Bengal may arise there. This proves that a wide extent of eea is | 
by no means necessary for the development of these meteors in their I 
most violent form, though of very small extent, | 

The track of the first, which apparently took its rise in about 11° I 

North and 96° East, was from the E. S. E. to the W. N. W., but that 

of the second, the Brig Erin's Cyclone, in Nov. 1850 (Twenty-second ] 

Memoir, Jour, As. Soc. Beng. Vol. XXIII., Track XSI.) proceeds J 

[•See Sllth Mtmoir, Jour. Ae. Soc. Beng. Vol, XIV.] 
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up from tte S. B. b. 8. to tlie N. W. b. N. passing between the two 
Volcanic Islands of Narcoodam and Barren Island, and out into the 
Bay of Bengal by the Preparis Passage. 

We should thus have said, formerly, that the average tracks were 
from the East and 8. East to the N. West in this Sea ; but in April, 
1851, the H. C. Steamer Pluto, Captain Boon, proceeding with a re- 
lief of troops oa board, from Moulmein to Basaein Eivor, was assailed 
by a furious Cyclone in the Gulf of Martaban, in which but for Cap- 
tain Boon's admirable management in boldly steaming out for the 
middle of the Gulf, bo aa to avoid the dangerous surf-aea of the small 
water near Point Baragui, she would certainly have foundered. This 
track, as Captain Boon well know, took him directly into the centre, 
but of two evila he was driven to choose the least ; and his log, with 
that of other vesaels, while furnishing me with materiaJs for my 
twenty-fifth Memoir, and with some curioua facts in reply to queries 
sent to him, has also indubitably catabliahed the anomaly of a track 
from 8. West to N. East in the locality ; commencing, as will be 
eeen, about Narcondam and traveJling perhaps towards some other 
volcanic focus in the Shan or Siamese ranges of mountains in tbo 
unknown interior. 

6S. The China. Sea : seb Chabt IV.— In the China Sea, from 
the result of the analysis of all the records of storms which I could 
obtain with the assiatance of the Honourable the Court of Directors 
of the E. I. C, from 1780 to 1841, which will be found detailed at 
length in my Sixth Memoir,* and from additional information col- 
lected by me and laid down on the Chart to December, 1846, and 
subsequently in my Seventeenth Memoir (Journal As. Soc. Beng. 
Vol. XVni) to 1848, and now to December, 1857, it appears, that 
the mean tracks of the Tyfoons, for the seven months from June to 
November, in which they chiefly occur,! are as followi 

In June, the tracks are from between S. 30 East and East ti 
West.t 

• Journal Asiatic Society, Bene. ^ol. XI. 

t Joonml of the Asiatic Society, Beng. Vo!. XI. 

} On the S7th and ZStb Jnnc, 184G, the II. C. Steamer Pluto tan into a tcirifie 
tyroon, in which ebe nearly foundered, the iTsuA of tbc CycloDC woa about torn _ 
the H. 30" E, to N. 30" West. 
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Ill July, tlie tmcke aro from between N. E. and S. E. by E. to tho 
N. "Westward. 

In Auguat, the tracks aro from botwoon East and S. W E. to the 
Westward and N. Westward. 

In Septenibep, the tracks are from between N. 60° E. to 8. 10° E. 
to the S, b. Westward and N. b. Westward. 

In October, the tracks are from between N, 12° B. and S. 45° £. 
to the 8. b. Westward and N. Woatward. 

In Kovember, the tracks are from betwoen N. E. and S. E. to the 
S. Westward and N. Westward, evidently varying with the opposing 
strength of tbe monsoon and trade wind, and probably also iufluanced 
by the vicinity of the land.* 

Throe remarkable cun-ed tracks XXV.i III., and R, will also bs 
Been on the Chart. These have been kid down on the clearest 
evidence, and may be taken as nearly correct. Tracks XXVX and 
XXYII, are, though diifering so widely. Cyclones which occurred at 
the same time ; and at their junction it is probable that the Golconda 
troop ship, -with 300 Native troops on board, foundered.t 

There will also be seen on the Chart a very remarkable track 
marked in the Formosa Channel, off Amoy (Track «), which is ons 
coming oS from the Coast of China, and travelling the N. E. b. E. 
and two others near to and within the Basliee Paaaage. The first of 
these is (Track jT") one travelling to the N. N. E. ; and the last (*), 
which is perfectly well ascertained by a good !og and notes from the 
commander of the vessel, Captuin Shibe, of the Barque ^hMrcmi, ia 
one first travelling out from the Coast of Luzon and then curving to 
the N. b. E., but when nrrivmg at about CO iniloa from the South 
point of Formosa, suddenly re-corring again, so as to travel out to 
the Eastward! making thus, if wc suppose the Cyclone to have ori- 
ginally come up from the E. S. Eastward from the Pacific Oces%in 
about Lat. 15° and Long. 130* a double curve, analogous to the 

♦ HorBliorgh (p. 280) speaks of " a storm coming oat of the Gnlf of Tonkin/' 
Now tius,to a ship crossing from the Coast of Cochin Cbiiia to Oainom, ii mJlj 
the Soathem half of a great whirlwind, trnvelling fttim ilio Efutwaid along ths 
South Coast of China, ai will be Been by placing the hurricane card on onr Chart, 
and fiallowing any of the tracka from X. fo V. with the centre of it. 

t Sec 4llj Memoir, Jour. As. Soc. Beng. Vol. IX. 
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curves of the Cyclones of the Gulf of Mesieo, as shewn on Cliart 
No. 1, and oceurring not far from the tropic, or with us in I-at. 20°, 
and in the West Indies from 25° to SG' N. 

Track w is also one to be noted ns shewing that the Cyclones from 
the N. Eastern part of tho China Sea sometimes travel iutu the land 
on the Coast of Cochin China. This track ia one of a Cyclone care- 
fully observed by Lieutenant CflAwroED Pasco, of H. M. (Steamer 
Vulture, at anchor in Turon Harbour. It brought with it a sufficient 
rise of the Storm (and tidal ?) wave to overflow all the low laud, and 
destroy great numbers of native houses. 

The PiLAWAff Passaoe. — It would appear that in this dangerous 
passage, Cyclones may possibly occur, and this in tho low latitude of 
9° North. I have marked on the Chart No. IV. (Track XXAail.) 
the Magiaienne* and St. Paul's Cyclones in Nov. 1840 ; and I am 
now indebted to Captain McLeod, of tho Ship John MacViear, {or a 
note of one in 9° 19' N., Long 117° East, in which the wind, which 
fortunately veered only from West to S. S. W., while the ship was 
scudding under a close-reefed main-topsail, enabled them to keep in 
the channel, though " the sky was overcast with masses of dark elec- 
tric clouds, with sudden gusts of heated wind ! blowing with violence 
enough to carry the masts by the hoard, the sea raging in pyramids 
with great impetuosity and sweeping all before it." The Barometer 
was unfortunately broken. The Barque Moulmain was totally wrecked 
about 100 miles to tho M". N. W, of tho John MacFiear on the same 



The following is a list of references to the traeks on this Chart :-»i 
Eera&KKCES to Chaut No. IV. — The China asd Loocho( 

6eA3 and adjacent Pacific Ocean. 
No. of Track. JJates. Ifamia. Auffloriiy. . 

I. nth July, ITBO . . H.C.S. London . . H. Piddiagtoi 

II. lath Jiina, 1797 . . H.C.S. Buccleugh . . U. P.f 
• I applied officifiUy throngii tlia " Miniatro do la Marino " for tha Log and otiicr 

(IcUila of ths loss of this sbip, a fine French fiigatc, bat was informed that it coolil 
not be obtained I I have, however, been aasared from another quarter that the track 
ii quite correct. 

t A lar^o proportion of the data of tbeso trades I owe to the atleation of the 
Hon'ble the Conrt of Directors of the East India Company from their records, and 
'eversl to tho kindness of my friend Captuin Biden, Muistcr Altcudaut al Madras, 
i,iio has been indefatigable for miuiy years in providing mc with materiBl?, 



i 



CO Trackt: Befareneet to Chart. \VA.ai II. § BB. 

£ef£RE1!ICES to Chabt IV. — continued. 



No. of Track. Data. 


Nama. 




III. 


20th to aand Sept. iao3 . 


RCS. Coott., Camden, 1 

&c ! 


H. Piddington. 


IV. 


20th September, 1803 . 


n.C,S. Royal George, 1 
Warley, &c. ! 


H.P. 


V. 


28th and 29lh Sept, 1809 


H.C.S. True Brilon and ] 

Fleet 1 


H.P. 


VI. 


aath Hid 30th Sept. 1810 


H.C.S. Elphiutlone, Fleet 


H.P. 


vis, 


1837 .... 


E.C.S- Vaiuittart 


H. P. 


TU. 


8th Bud 9th SepL 1812 . 


H.M,S,ThebanandPlwt 


H.P. 


vm. 


SSth ana i9Lh Oct. 1819. 


II.C,S, Minerra . . 


H.P. 


DC 




H,C.S.LordDuiHareagh 


H.P. 


X. 


18th and 19th Oct. 1821. 


H.C.S, General Kyd and 
Geaeral Harris 


H.P. 


XI. 


UlhandlSlhSepl. 1822 




H. P. 


xn. 


asih to 27th Sept, 1826 . 


H,C,3, Castle Htmtley . 


H,P. 


xm. 


SthAagiut, 1829 . 


H.C,S. Bridgewatcr . 


H. P. 


XIT. 


8lhand9tbAugi]st,1823 


H.C.S,Chaa. Grant, Lady 
Melville, &c 


KP. 


XV. 


B3rd September, 1831 


At Canton . 


B.P. 


XVL 


23rd October, 1831 


At Manilla and the Pa- 
noma'e first Storm 


Mr, Redfleld. 


XVII. 

xvm. 


S4th and asthOel, 1831 

25tli and 26th Oct. 1831 


Panama's second Slonn . 


Mr. Redfield. 
H. Piddingtoa- 


Fort William . 


XIX. 


SrJ August, 1S33 . 

40.1.1 tn iir;.!. t\r.t 14qn 


At Canton and Macao . 
Moflalt .... 
BrigB Virginia and Bee. 


H.P. 
H.F. 
H.P. 


XXI. 


xxnu to zaCQ MCI, iOoz 
28th August, 1833. 


xxn. 


12th October, 1833 


H.CS. Lowthor Castte . 


H.P. 


xxni. 


3rd J11I7, 1835 . 


Barque Trooghton . 


ttP. 


XXIV. 


4Ch August, 1835 . 


U,M,S. Raleigh . 


Mr. Redfisld. 


XXV. 


16thCo2!DdNoT. 1S37 


Ariel and Vansittart 


H. Pid^nrtoo. 


XXVI. 

xxvu. 


|22ndtoSlthSepLlS39, . 


\ Cal.TheU»,LondonThc- > „ „ 1 
i tis, and Golconda f "■ ■^' 1 


XiVUi 


S9ih and 30th Not..184(] 


French Frigate Magidenne ( „ „ 1 
and St Paul (^P- 1 


XXIX. 


21atJnlj, 18<1 . 


HoDg Kong Fleet . 


H. P. 


XXX. 


2Gth July, 1841 . 


nong Kong Fleet . . 


H. P. 


Thefiregoing are trachi taken jrom the Chart to my 


Sixth Mimair, 


" Tbs Stobms oe the China Sea." (Journal As. Sod. Bmg. Vol. \ 


XI.) 


The following are from 


ng Seventeenth Memoir 


(Storma of the 1 


China andZoo-Choo Seas and 


Pacific Ocean) Journal At. Soc. Seng, | 


TolX 


vni. 






^ 




.J 



_Part II. § 68.] Trach ; Meferencea to Chart. 
■I. NoTElnbor, 1816, , Spanish Brig FiViiarn 
t. 3HtOctoberto2ndNo- Aliel Rohoma 



Ytmbcr, 1813, 
3l6t October, 18*3, 



iTife, H. Pidilingtoi 

AiQGriCfia ab ip Unicorn, > u t> 
Manilla . . J""^" 

Ship Edmmitant 
n.M.S. EipiegU, Ship 
Ann, and others 
6th to 8tli Oct. 1845, . II. M. Steamer DHvtr, 
S8th&SgthJaiie,I846, H. C. Steamer Pfuto . 
SlsCaniI23dJul7,lS4e, &\,\p Sydera 



H, P. 
JlLP. 



I. 



14th& ISth Septl846, ILM-S. Agia^ 



■n. 15th & leth Sept. 1846, H.M.3. ningdmie 

n. B4tb lo 26th Sept. 1846, Clipper MUdixef 

0. SlaniHa, October, 1843, 
p, Mamlli, October, 1831, 
g. Manilla, Noretnber, 1845, 
r. CIiuEan, Sept. 1843, 

1. Loo Choo Sea, Caeiqae, , 
U. Pacific Ocean and China Sea II.M.S. Str. Driver, 

Ships Ji/.i. J^/in o'Oaunt, .J-c. Oct. 184S, 

11. DonJnai., Straits of Fonnosii, Sept. 1846, 

V. Brig Gaeu, Joly, 1847, , . . H. P. 

w. H. M. Str. Yviturt, Nov. 1847, . . H. F, 

». RobSoya.n&amaOon'.'Sa^.lHI, . . H. P. 

y, Jioi Boy, Manilla, Kov. 1847, . . . H. P. 

t. Eaiurain, Coastof LQcoDiaandBiuIice Paisagc, 



H.P. 

n,p. 

H. p. 

I Mr. J. E. Elliott, I 
JMasl^r H. M, r ' 
I AgiHeouTt. 

U. PidJington. 

H.P. 

H. P. 

H.P. 

H.P. 

Capt Vjner, BJC -I 



H.F 
H. P. 



Nov. 1847, 



'■"'} H- 



[.P. 



aa. H. M. S. Childcri, Shaoghoi, July, 1848 

Pacific Oceas. 
bb. Biike of BuceUut/h, and Fleet, Jtily, 1797, 
ee. Ditto ditto ditto ditto, 

tU. Ditto ditto ditto ditio. 

Sing William I F. Pacific Ocean and China'[ 



(A. B. Elliot, B.H. 
.-^^ Master U. M. S^ 
iaiild^t. 



H.P. 

a P. 

H.P. 



«^. 



Sea, July, 1845, . , . .f^^" 

Keviewing the (apparent) labj-rinth of trocks on this Chart No. IV. 

the seaman will not fail to remark that while some ti^eka absolutely I 

contradict eacli other, some again proceeding from S. East arid South, 

cross the other and more numerous class almost at right angles, but 



02 Traeki; Anamha, to Sooloo Seat. [Paet II. § 69. 

when bad weather is coming on, while he will not perhaps regret to 
find a truck close to his ship's position and agreeing with his own 
ealimata of that of the Cyclone he expects, yet he will bear thia in 
mind and above all things bo on hia guard against the mischieTOua 
and ignorant notion that there is any fiscd law for the tracks of these 
terriQc meteors, especially in narrow seas with volcanic islands or 
continents within, or near to, or limitiog them. 

The Java asd Anamda Seas. — In the China Sea, I have 
found no record of any Tyfoon (Cyclone) South of Lat. 9° North, nor 
from thence through the eitensive tract which I have entitled the 
Anamba Sea, lying between Borneo and the Malay Peninsula, Bancs 
and Sumatra, to 3° South, where tho Java Sea begins. In the Java Sea 
itself, during the N, \V. monsoon, strong galeg are often experienced, 
but whether these are at any time rotatory we cannot yet say. 

A notice of the loss of the Brig Minerva, from Moulmein, bound to 
Hong Kong, in the Singapore Free Presi of 15(A Feb. 1849, states— 
That she sailed from Singapore on the 3rd Kov. 1S48, and on the 13th 
in Lat. C° 49' N. ; Long. 111° 28' East ; she experienced a severe 
" gale of wind " which lasted three days, the wind veering round tie 
Compost, causing a tremendous sea, from which the vessel suffered bo 
much that in endeavouring to make some place of shelter, she was lost 
on a reef in South Bay on Balambangan. From this statement we 
may suppose that thia was a true Cyclone in the Anaraba Sea. 
I 69. Thk Banda, Celebeb, and Sooloo Seas. — One of these 
Seas has an open space of upwards of forty square degrees, though 
as just marked (§ 6C) a large apace is by no means indispensable to 
the production of the most violent hurricane- Cyclones, and in refer- 
ence to those and tiio Anamha Sea, and as we shall subsequently shew, 
for the Pacific Ocean at least, rotatory storms may occur close to the 
Equator ! "Wo do not yet know of any true Cyclones occurring in them, 
though strong gales are certainly of more frequent occurrence, than 
from their vicinity to the equator and land-locked position would be 
■upposcd. The numerous volcanoes (§ 39, p. 23) with which the 
Moluccas abound, may have some infiueoce on the meteorological 
I phainomena. The following is from a Singapore paper — Sarangaui 
I Island is off the South end of Mindanao, in 5° 23' North. 




PabtII. §70,] Tracks; Timor Sea. G3 

The American wbaling ihip Ontaula, Captain Fell, arrived here on the CTeniag of 
the 25th inst. to refit, having on tbo SOtU March last, while off HummDck or Saran- 
gaui IsUuid, encoantered u most sciere hurricane, io which she lost all her miiela, 
■ad received extensive damage otherwiBe. Hie)' afterwards proceeded to ]>ron 
Harbour in the Island of Salibabo or J.irog, one of the Tnlaut gr""? of islands, 
where the; mode temporar}' repairs and afterwords proceeded to Monado, and from 
thence came on to Singapore. — Singnpori Fret Prcii, July 87, 1849. 

Capt. Eoaa m hia notos from the Cocos lalaod says that Banda is 
YJaited at times by severe Cjcloues, one of wbich, in 1778, destroyed 
SSpercent. of all the nutmeg treea. And again that in 1811 another 
was scarcely le^a destructive, and that those of lesBcr intensity are 
rather frequent. Aa this sea ia wholly volcanic. Burning Island and 
Banda as well as the islands to t'ho South being in full activity, 
farther information would be of much importance. 

70. The Timob Sea. — TLis Rreat, and yet imperfectly known 
extent of Ocean, extending from Java and the N. W. point of New 
Holland to Torres Straits, is subject to severe hurricanes, which are 
true Cyclones, revolving according to the law for those in the Southern 
Hemisphere, and travelling from the E. N. E. to the "W. S. "W. or S. 
"Westward ; at least those from the meridian of Timor to the westward 
appear to do so. East of this meridian we inow only of one Cyclone, 
which occurred at Port Essiogton, Lat. 11° 22' 3. Long. 132' 10' E. 
in December, 1639, in which H. M. S. Pchrtta was driven on shore, and 
the new settlement nearly destroyed, It was of small extent though its 
violence was eseesaive, and the Barometer auuk to 28° 52' Its track 
mayhave been from the East to the "West, or not far from those points. 

On the Chart No. II. which comprises the tracks of this sea, will 
be noted a very remarkable one marked m m, which is that of the Ame- 
rican ship Uowqita dismasted in January 1848, in a Cyclone of terrific 
violence in which her Barometer fell 2.20 and she waa near foundering. 
She first ran up with a S. Wenterly gale till she had a shift to South 
which broached her to, and she shortly fell into the calm centre with 
the wind at S. East and East. She then had it N. Easterly and North, 
and unless there were two Cyclones, wliich may have been the case, 
we can only account for these shifts and lulls by a track, such aa I 
have mnrked, travelling up from the South and then curving away to 
the North West. The log of this vessel has not reached me, aoithia 



ithia I 
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estimate is only from the newspaper aDd a private Bccoiint, 1 have 
thuB marked it both with a track and a wind circle of vchicii the centre 
in 15° S. and 115° East ie at the apot where the ship waa dismaBted, 

As the second edition was going to press, I receited from Captain 
S. YiS Delden, commanding the Dutch Sbip Eoompol, from Soura- 
bay toMiddleburg in Dec. 1847, some valuable logs, among which was 
one of a Cyclone wliich be met with on quitting the straits of BaUy, 
but fully aware of hia danger Captain Van Delsen kept away to the 
North with the wind at W. b. S (though homeward bound) to give 
the Cyclone Boa-room, and then cautioualy followed in its wake to the 
S. "W. b. S, on its Eastern edge, keeping the wind at about N. N. "W. 
irom the 13th to the 19th. Other ships which wore not bo scientifi- 
cally managed, suffered in this Cyclone, of which the track is marked 
r. r. on the Chart, but from Captain Van Delden's Logs only, as he 
was not able to procure me the others. 

71, TheWeiternCooBt of Auatrahalhavenoticed atp. 50. Along 
the South Coast of Australia to Bass' Straits, though the uaually 
Westerly winds and gales of tho higher latitudes iu both heniiBpherea 
prevail during the greater part of the year, I have no doubt that Cy- 
clones also often occur. The pales are described as beginning at N. W. 
with a low Barometer," and thick rainy weather, increasing at "West 
and S. AV. and gradually veering and moderating to the S. and even 
S. S. E. with tho barometer rising to above 30 inches. Sometimes 
also they return to West or more Northerly, with a fall in the baro- 
meter, but tho gale is not then over, though it may diminish or die 
away for a day or two. Sometimeg the windfliet round suddenly from 
N. W. to S. "W., and the rainy thick weather then continues a longer 
time. This account is a little abridged from Horsbui^h, Vol. I- p. 
121,t and if the Northern half of the Horn Card for the Southern 
Hemisphere be moved slowly from West to East over a dot marked 
on a Chart, in about tho parallel of 40° S., the usual track of ships 
proceeding towards Bsbb' Straits, it will be seen at once how closely 
the first part of this dcBcription answers to the case of a Cyclone 
orertaking and striking a ehip with its N. Eastern quadrants, and 

• 29,5, or lower. 

I The original is by Flinders, but the refcrciiee lins not been given in Ilorsborgli. 
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travelling faster than the ahip, or Bay on a parallel course, The centre 
is nearest to her, when the wind is at West and therefore the gale 
strongest, and it leaves her with the Southerly winds as it proceeds 
ahead of her. The case of the renewal of the gale may be that of tlie 
ehip*s overtaking it again, or of another vortex following closely on 
the first, and the "flying round suddenly" occurs, unquestionably 
\vhere the central portion of the Cyclone reaches the ahip. The long 
duration of the stotma ia doubtless owing to ships usually scuddirtg 
'viiih them, being a fair wind. All this is however but "great pro&a- 
fti7iiy," and to make it a full certainty, we should have the logs of 
"Whalers or other vessels in higher latitudes with Easterly gales st 
the same time. In the Chapter on which I speak of the Storm Wave 
and Storm Currents, the scBman will find a caution of importance to 
him when approaching Bass' Straits. 

tWo have no good records for tho storms off the coast of Van Die* 
inen's Land, nor any for tlio?e to the North between Bass' Straits and 
tort Jackson, Within Bass' Straita I find in a review of the voyage 
6f H. M. 8, Beagle, that Commander STOKi:a aaya: 
" The galea in Bass' Straita begin at N. N. W., and draw gradually 
By W. to 3. "W., when they subsiile. If it backs it will continue, but 
the barometer will indicate its duration ; it ia seldom fine with a 
pressure of 29.95 in. and always bad if it falls to 29.70 in." This 
exactly represents the Northern half of a Cyclone travelling through 
the Strait from the "Westward. The " backing" would be the case of 
a Cyclone passing up from the S, W, to the N. E. and lasting longer, 
either because ita diameter was greater, or because its motion was 
slower, having been checked in ita passage, over the N. W. jiart of 
"Van Diemen'a Land ; for the passage of a Cyclone over high land 
certainly checks, for a time, its rate of travelling. 

72. The Nohtuern Pacific Oceak atcd Loo Choo Sea. — Oia- ■ 
tinguishing by this last namo the space of ocenn included by thfl I 
chain of islands, which estenda from the N. E. point of Formosa to 
the Meacsima Islands at the south extremity of the Japanese Group, 
and of which the Loo Choos are the centre;* off the South Coast of 



I Ihe Tl'ng IIai or Enslcrn Sen. 
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66 Trackt; Northern Pacific and Loo Choo Sea. [Paet II. § 72. 
Japan we have one account of a Cjclono by Admiral KansENsTEa^ 
in ISOi,* whicfi appears lo tave been travelling from the Southward 
due North, as deduced from tho shift of wind which he esperienced. 
It was in Lat, 'iV to 32° North, that this Tjfoon was experienced 
and in aigbt of the South Coast of Japan. 

Tliia track lying between tho Bonin Islands and the S. Ejistern 
Coast of Japan may probably be one of the curving localities for the 
Cyclones of the Northern Pacific, which would account for the appa- 
rent meridional tendenfy of the tracks, and it ia also sometimes 
visited by sudden and severe Cyclones in which there is no warning 
from the sea, so that we may suppose them to descend. The ship 
Alibaf, of London, Captain D. Milse, bound to San Francisco vrith 
emigrants, esperienced hereabouts, in Lat, 32^° North, Long. 136° 
to 137° East, on the 27th and 28th May, 1852, a very severe and 
sudden Cyclone, in which the ship lost everything but her lower 
mastH, the Barometer falling in about ten hours from 29.95 to 29.05. 
It ia worthy of attention that this Cyclone, though blowing with 
terrific fury for a time, waa not only not preceded by any sea, but 
Captain Milke, on the contrary, notes particularly tho smoothness 
of the water until the gale began, when a " fierce short sea getting 
up " is noticed. He estimates tho diameter of this Cyclone to have 
been about 200 miles, and that it travelled at the rate of 15 milea per 
boijr. After the Cyclone the current waa found to have been run- 
ning to the E. S, E. 45 miles in 24 hours. 

I am indebted to Lieutenant M. T. Macby, TJ. S. S. Saratoga,{oi 
a note of a true Cyclone experienced by the barque Louistaiia, Cap- 
tain Crosby, on the 25th, 26th, and 27th of May, 1852, between Lat. 
' 23' N. Long. 126° 40' East, and 25° 09' North, Long. 126° 4*i 
East, on her passage from Hong Kong to San Francisco, in which her 
Barometer fell from 29.65 to 28.30, and she was obliged to put baqt 
to Hong Kong to repair tho heavy damages she had suffered. Prom 
the beat estimate I cau make from the notes and the veering of the 
wind with the ship's drift during the Cyclone, I am inclined to think 
that it was one coming up from the S. East or S. E. b. S. and travel- 
Jo the N. N. W. or N. W. b. N, ; and being to the 8. Ea^ 
* Chinese ReposiEorv, September 1839, * 
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Typinalian, it afforUs us for the montli of May a track in tbat qunrfcew. 

The Louisiana's Ojclone was preceded by a heavy eca from the 

The Ship Lady Amherst, Captain Dando, on lier return voyag* 
from Califoroia to China appears to have followed a Cyclone travellii 
to the W. N. W. from midnight of 20th, 2l8t Soptembep, 1852, to 
the 27th of tliat month, and from ahoufc Lat. 19° N. Long. 142° East 
to Lat. 23° N. Long. 127° East, keeping carefully on its N, Eastern 
and Eastern quadrants, and lieaving to when warned hy the Raro- 
meterandtbe increasing ae verity of the squalls tbat be was ajiproach- 
ing it too closely, Capt. Dawdo says : — 

"Tho appearance whs very remarkable, i.e. » dense body of clouds to the SonI 
Westward giving off Eqnalla from tho S. E. and Southward, the violence of wtndl 
WIS verj great. It pat me in miail of nn immcngo coach-wliwl revolving horizon- 
ttJl; and tbrowing dirt offitscircumfersiici:. The main bodj must have been at 
some distance off, from ilie foet of tiifl cienso cl.iuila not lieing at ony time Jiigiicr 
than 25° or 30° above tho horiwin." 

At Shanghac in Lat. 3U N- i a aevere Cyclone (Track aa on tbo 
Chart) waa experieoced in July, 1819, of which I have giTen the 
records from A. E. Eli^iott, Esq. Master, H, M. S, Childert, at 
Sbangbae, and Commander Hat, il. M. 3. Columline, in my Soven- 
laeuth Memoir (Jour. Aa. Soe. of Bengal, Vol. XVIII.) This Cy- 
clone raised the waters of the great Yang-Tse-Kiang river 20 feet 
above low water mark against an ebb tide ! At Cbuaan, Lat. 36° N, 
in September, 1843, a severe Cyclone was eiperioucod, which un- 
doubtedly came from the S. E, They are said to be uncommon there. 
In Lat. 27° N. Long. 122° E., in tho Loo Cboo Ben, I have also a 
newspaper record of a Cyclone experienced by the Ship Cao'que, in 
September, 1843 (Track s on the Chart), in which the shift, with a 
short calm, was from N, E. to S, W. shewing also a track from tlio 
S. Eastward to the N. "Westward at that season of the year. Our 
traclt m also, within the Straits of Formosa, which is that of II. M. 
8. Binffdove, in the month of Sept. 181^, is from the S. Eastward, 
and it will not escape the reflecting seaman that here, as ia the cor- 
rtaponding latitude in the West Indies, we bavo a wide cstont of 
a to tbo Eastward, on the limits of the trade winds, then a sort 

rf barrier of islaude formed by the Japan, Loo Choo, Typinshan, and 
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FormoEMi Arcbipelogoa, and within these a confined sea of aeven or 
eight degrees in width, and eight to ten in length, bounded by the 
great Continent of Asiji. When we collect more data, we ehall be 
better able to pronounce if the efiects of theee similar circumstances 
are also similar ; at present we can only notice the probability and 
regret our want of materials. Kotzebue, in the Surwk'g voyage of 
discovery, Vol. II. p. 160 of the 8vo. edition, deacrihes a storm of 
hurricane violence on the 13th of April in Lat. 44° 30' N, Long. 181° 
West, but he gives no account of the veering of the wind. Again 
in the voyage of the Suriek, Vol. I. p. 264, after a smart gale in the 
neighbourhood of the St. Lawrence Islands, he waa informed by the 
Tchukutakoi of St. Lawrence Bay, on the A siatic Coast of Eehring's 
Straita in 65° 40' North, " that the time of violent storms waa at 
hand, and that the last had been outy a faint wind. He gave as to 
understand that in a real storm nobody was able to stand on their 
legs, but that they were obliged to lay themselves flat on the ground." 
This is exactly, as to violence, the description which a Carib of the 
West Indian Islands might have given to Columbus, or which a 
Mauritius or Jamaica negro would give of their hurricanes in the 
present day. I have heard it often said in descriptions of hurricanes 
there, by persons of all classes, that fearful that the dwelling bouse 
might he blown down, the family crept on the ground on all fours 
(lying flat down when the gusts were most furious) to reach the 
nearest negro hut or other low sheltered spot, or a " hurricane Louse" 
built of "stones for such occasions. Are these Eehring's Straits' 
storms analogous to those which ariae in the interior of the continent 
of Iforth America (Track J" on Chart No. 1) and pass out to sea over 
Newfoundland? and do the Asiatic storms ariae in the plains of 
Eastern Siberia and travel oul towards Eehring's Sfraits ? When 
the Government of India in 1S47, determined to send a mission to 
Western Tartary, which waa expected to winter at Tarkund,I drew up 
a detailed set of instructious for observing the violent storms of the 
Tartarian st^ppea, to ascertain if they were circular or straight-lined 
winds, with queries for the natives, hut the expedition, unfortunately, 
did not proceed. We have evidence enough from HnMBOLDT, 
Chappi, Ekemahh and others, of the violeuce of the Siberian jrafc*. 
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but no detail of the veering of the wind that I have met with, or 

recollect. 

These queriea, 37 in number, were aubsequently published in the 
Journal of the Asiatic Society of Bengal, and elicited from Dr. A. 
CampbelIi, Eesident of Darjeeling, a valuable paper of replies from 
information collected by him in Eastern Thibet. From this it ap- 
pears that in the Chang country, of -which the Southern boundary is 
in Lat. 31° N. estenaive and dangerous icliirlwindt at least, and in 
all probability true Cyclones, of which the Southern quadrants sweep 
in westerly gales crer that district, are well known. One of the pe- 
culiarities mentioned by Dr. Campbell's informant, of the moHtvio- 
lentfeind of storms, called in the language of the country Bahiuk, is 
that they are generally preceded by a clattering noise, as of galloping 
horses, which is intermitting, and in reference to what wil] be said in 
Part IV. of the noises of Cyclones and Hail Storms this is of much 
interest, fanciful as it may at first sight appear to those who do not 
consider by what singular, and even childish comparisons and meta- 
phors unusual meteorological phenomena are always described by 
half civilized people and savages, and even by the illiterate of civilized 
countries, as witness the term " merry dancers" to describe the Au- 
rora Borealis. M. Pmltier (see Kaemtz, p. 383, notej, describes 
the noise of a hail-storm as resembling the gallop of a regiment of 

At the Benin Islands, Lat 27" N". Long 142" Eaat, tempests of 
hurricane violence are said to be frequent, and to come from the 
Eastward. 

In the space comprehended between the Philippines, the Bashes 
Islands, Fonnosa, and the Loo Choo Group to the "West and North, 
and the Bonin and Mariana Islands to the East and South, Tyfoona 
(Cyclones) are excessively sudden, and certainly come from the East- 
ward. The ship Montreal, of Boston, from the Sandwich Islaods to 
Hong Kong, was overtaken, November 7th, 1845, in Lat. 19° N. Long. 
142° East, by a severe Tornado- Cyclone which, by the log of another 
ship which kept way with her the whole time, and was during the 
Cyclone only from 30 to G5 miles distant from her, was of very small 
eitent ; but it was so violent that Captain Lotett, of the Mont. 
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to whom I am iudcbtcd for thia nnJ several other uommunicatioaB, 

waa on the point of cutting away her moBts, when hove on her beam- 
onds by the shift of wind at the centre. The track of thia Cyclone 
appears to have been about from S. E. to N. "W". and the MontreaVt 
Barometer, fell, after fluctuating remarkably on the approach of the 
tempest, from 23,C0 to 29.80 ; and what is very remarkable it roBo 
to 20.^ just as she lirst reached the edge of the control apace. On 

D Eastern Coaat of the Philippines, aevore gales are known to pre- 
vail, which become true Cyclonee.* 

It should be home in mind also when navigating in this great tract, 
that is, from the latitude of the Basheesand Formosa to 45' North, 
and perhaps to tlie Aleutakoi Islands and for an unknown distance 
to the Eastward, that there aeeina to eiiat a current like that of the 
Gulf Stream. Mr. Eedfield, iu hie Esaay " On the Tides and Pre- 
failing Curronta of the Ocean and Atmosphere," t says of it: 

"Hence Cpn tho couat of China and Jipiui we Hud acurtcnl wtiich fuUj rapreBCBls 
ttiB Gnlf Stream of ihoAtlantie. This current I fiudwoafullrnoticed, iocidenlally, 
by the ofllcera of Cook's last exploring expedition, and its velocitj Etaled in some 
iuBtonccB at five miles an honr. Otlier obscrrntiona to which I hsTe had access liavo 
confirmed the existence of tliia enrrent and hava stiewn Ihe elerated tcmperntare 
wMcIi this stream carries fromthe lower latitndes; bo that near one thousand miks 
east of the coast of Japan in Lat. 41° North the temperature of the water has been 
found at 79} of rahreQbei(."f 

Now when wo take into account that this warm ocean stream is 
found eiactly on the lines which connect the greateat volcanic chain 
J globe (that extending from the Bay of Bengal through Sumatra 
and Java to tho Philippines, Japan and Kamschatka, and to the 
Aleutskoi Islands and Mount St. Blias) we are struck with tho ana- 
logy wliich this presents with the Florida Gulf Stream ; and we call 
necessarily to mind the prevalence of Cyclones within its limits and 

* The Natives ofthe Philippines, who like nil nations of Malaj origin are good 
fishermen unci daring seamen after their own foahioo, perfectly distinguish between 
es (Cyclones) and Ihe straightrlincd Monsoon galea. Thej 
tlio latter Sigiia. 

f American Journal of Science and Arts, Vol. SLV. No. 2. 

J Voyage of Captain Bupetit Thonars ; other and earjerohseryationa hod attrac- 
ted my attention, particularly in tho cniisingvoyajeaof oar American whalers, ln4 I 
It and convenient authorilv. 
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their teDdcncy to follow its track. See Part I. § 39, for wliat is there 
noticed aa to the poasiblo connection, of CyclonoB and Volcanoee, 

It wiU be seen on inspection of the chart, and its Table of EeferenceB, 
that I have been able to trace, partly from documents now half a cen- 
tury old, but highly authentic, being the loga of the East India Com- 
pany's rieet of 1797, of which iha Buccleugh formed one, and in 
which H. M. S. Sieift foundered while convoying it,* a few tracks, 
which are again corroborated by that of the Cyclone oiporienced by 
H. M. S. Driver, in October, 1845 (t). If we follow these tracks 
with the eye to the shores of the great island of Luzon, with its ex- 
tensive chains of lofty mountains, we shall easily conceive how in 
forcing their way over amongat these obstacles, as well as in passing 
through the Bashee Passage, many of the Storms may be deflected 
from their course to the North "West to one towards the "West and 
S. W. since there is no sort of doubt tliat curved tracks occur in the 
open ocean, in the China Sea, Bay of Bengal, Southern Indian Ocean 
and West Indies. 

Hence we may perhaps say for this track, t. e. from 7° or 8° to 
30° North, and from the meridian of the Mai-ianas to the Coast of 
China and the Philippines, that the tracks are generally from between 
the S. E. and N. E. to the N. "W. and S. W., perhaps with some a 
little nearer to the meridians, according to the varying state of the 
Monsoons and Trades, and other causes of which wo are as yet igno- 
rant, but that towards and beyond the tropic of Capricorn, the sea- 
man must be on his guard lest he should meet with a re-curving 
storm like track a on our Chart (See p. 58 for a brief notice of this), 
or like tracks to and ^if they also continued then- course to the N. 
Eastward. 

Amongst the Marianas and Carolinas storms appear to occur, and 
in some senaona frequently, but we have no authority except that of 
analogy, and what I have given above, to pronoonee them Cyclones 
or to deduce their probable tracks. 

I find in the Reime de» Deux Mondes for January, 1652, p. 208, in 
m article written by M. Jurieu de la Gkatiebb, commanding the 
French Corvette La Bayonnaise in tlie cruise in the China 

* SwrnrtHI. for (ielaila of tho lesson afforded ns now by this dismal event. 
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on the coast of China, nn inatance of n severe Tyfoon Cyclone occur- 
ring at tlie end of June, 184S, in the port of San Luis de Apra in 

Guam, which, beginoiug at East and veering to South East, shifted 
(lauta) to the North "West. Thia shift, and there is no doubt of the 
gale being a true Cyclone, for it is bo described (aa a " circular 
ttorm") by M. de la Obatiebe, would give a track to the Morth 
East, which ia a very probable one for that position. 

Captain T. B. SiMPsoif, commanding the Brig Jft-eai, of Sydney, 
has obliged me with a letter of great interest (published also in tho 
Nautical Magazine for 1851, p. 272), describing a Cyclone encoun- 
tered by him, lat to 3rd of May, 18G0, to the Westward of the 
Marianas, between Lat. 19° 28' and 19° 5<>' N. and Long. 138° 44' 
and 135° 60' East, which was at first coming up towards the vessel 
on a North "Westerly course. The Brig scudded to the Westward 
with the Easterly gales till it became dangerous to run on, and then 
ho7e to. After some anxious hours he found that the Cyclone had 
evidently, and fortunately, curved away to the North Eastward where 
it was last seen in a dense bank of clouds. The range of the Rtak'g 
Barometer in this Cyclone was from 29.75 to 28.87. The Nautical 
Magazine for February, 1855, gives another instance in the log of the 
Brig Oiford, Captain B. Briard, which in 27° 40' N. Long. 134' 
10' East was overtaken by a Cyclone coming from the Eastward, and 
which curved off to the Northward and North Eastward in front of 
her, the Brig being very properly hove to, though not quite soon 
enough. Her Barometer fell from 29.60 to 28.70, and as the centre 
seems to have been close upon her, ehe lost, by the wind and heavy 
sea, her bowsprit, foremast and main topmast, and bad her ballast 
partially shifted. In the Converbatiohs ABori Hukhicaneb, p. 50, 
there is a supposed case which exactly illustrates these two vessels' 
positions and the Cyclone cun-ing up in front of them. 

Of tbo great extent of Ocean in the Northern Pacific, from the 
Marianas and Carolinas to the Sandwich Islands and West Coast of 
North America, we have also but very little notice, and none from 
which wo can deduce the nature of the storms, or their tracks if they 
are rotatory ; but from what will be presently said of the storms of 
the Southern Pacific, there seeme no reason to doubt th^t as the same 
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causes exist 8o the same efiecta are produced, and that Cyctoaes are 
found in the Eastern part oF the Northern Pacific turning according 
to the law of their revolutions for the Northern HemiBphere r\ or 
againat the hands of a watch, and usually travelling ou tracks tending 
gradually to the Northward, until influenced by the West Coast of 
North America, for which I have also been unable to obtain any data, 

KoTZEDUE, in the voyage of the Buriok, saya that at the Radack 
lalanda in 10° N. 170° East, the winds are usually from the E. N. E. 
hut that in the months of September and October it sometimes "blows 
from the 8. W. and not seldom riaee to a furious hurricane rooting 
up the cocoa and bread-fruit trees, and desolating the islands on the 
Weatem point of the group which he (the native informant) assured 
me wei-e sometimes gwallowei up by the waves :" probably a storm 
wave like that which so recently swept over some of the Laccadtves, 
as will be subsequently described. 

73. In the TnopiCAi. kegiobs of tue SouiHEEif Pacific, from 
the Barrier lleefs of New Holland, through the numerous groups of 
islands to the Low Archipelago, and perhaps even nearer to the Coast 
of 8. America, and from the Equator to Lat. 25° S. there is no doubt 
that true Cyclones occur, of as great violence at least as those in the 
Northern Pacific just alluded to; but from the scattered accounts 
Irom single ships, or missionary residents on the various islands we 
cannot with confidence say any thing positive as to their tracks, 
though they appear to come from the Eastward amongst the islands, 
and sometimes to curve to the Southward. The following are a few 
notes. The seasons at which they prevail seem also to be the same 
as those of Mauritius and Bourbon, 

At Vitileva, in the Peejee Group,* in February, 1811, a well defined 
Cyclone tolerably observed, seems to have moved to the Southward, 
iwid though it lasted four days was not felt at Tonga, 8 or 10 degrees 
to the 8. E-ofit. 

At Apia Harbour in the Samoan Grqup of the Navigator's Islands, 

Lat. 14° S. on the 10th December, 1840, a true Cycloue of great 

violence, with a fall of 4 inches of the mercury, (by a damaged baro- 

ineter) waa observed, moving from the North to the Soutliward, and 

" U, S. Exploring Expedition. Vol. iii. p. 3q 
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four yeatfl previous, another, alao well defined, moWng from the N. "W. 
to the S. EoRtward, the change of wind being from 8, E. to N. "ff. 

The apace between the Bftmoan (Navigator's) lelands and Friendly 
lalanda is eaid, eipressly, to be Bubject to violent hurricanes, and that 
Bt-arccly a year pnssea without eonie of the Friendly TslaBda aufiering 
from thetn, Their violeuce is such, that many of the Americaa 
Whalers have been made complete wrecks of by them— two were lost 
about 1842* at the Navigator's Islands. 

The Samoan Scpoiter, No. 11, of July, 1S50, forwarded to me by 
the Bev. "W. MriLs, gives a brief account of a hurricane of great vio- 
lence but not of any great eitent, from which I extract what is easen- 
tial to our research. The account is evidently not written by a Bailor, 
and hence is, for ns, very imperfect, but the general remarka on the 
Beasonu for their gales and Cyclones (taking their hurricanes to be 
such) arc of much interest in relation to those of the Southern Indian 
Ocean, where, oa will be seen in our Table in Part V., they occur 
at the same Beasons. The Eeporter says : 

" Between the months of Novomber and March, we have generally 
a gale of wind for a few days on these islands. In the month of 
January last, we had some high winds and bad^weather, and, aa March 
passed away, we were thinking the stormy season was over. On the 
5tb of April, however, we had a hurricane not only unusually late in 
the season but also very sudden and severe. It was scarcely felt on 
the island of Savaii ; one side of Manouo escaped, but all along both 
sides of Upolu it raged with fearful riolence, gathering strength, 
apparently, aa it advanced in its course from the West towards the 
East end of the Island. It extended to Tutuila, but was not felt there 
to the same eatent as on Upolu. It commenced to blow in the morn- 
ing from the South, shifted to the West about midday, and by 2 p. M. 
bread-fruit and other trees innumerable were laid low : upwards of 
two thousand native houses, chapels, and other buildings were in 
ruins, and three vessels at anchor in Apia harbour were driven on 
shore among the rocks." 

After describing the mischief on shore, it concludes : " The vessels 

wrecked at Apia were the whaling ships, Ibtottrite, of London, and 

• Year 
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the Mereales, of New Bedford, and also the Freuch S. C. Miseiort 

schooner Clara. All on board the vessels wore saved, with one 

exception." 

" Cnptflin CoTTitTNET, of the Tu>o Friends, reported to ua, that he 
was about sixty miles to the south of Tutuila during the gale ; that 
they bad it strongest twenty-four hours later than ua ; and that not 
one on board expected to be saved. " 

If this shift wa3 distinctly one from 8. to West, this would give a 
track from the N. E. to the S. W. forthe Cyclone. A summary of 
theljog of the Two Friends, ia also given from a letter hy her Captain 
to Captain AanMOHE, at p. 667 of the Kautical Magazine for 1850, 
from which it would appear that her Barometer fell in the Cyclone 
from 29.80 to 28.10! the totaJ fall being thus 1.70! and that as it 
"ranged high," i.e. above a standard Barometer, it really fell to about 
27.80, It ia not anid what it was at before and after the Cyclone in 
the comparatively Hue weather. The Brig waa hove to for the whole 
time and had the wind veering from S. E. to S. W. and S. S. W. when 
most violent, t,e. Tvhen the centre was nearest to her as shewn by 
her Barometer. This with her drift ivill give also a track from aboat 
the N. Eaat to the S. West. 

It is also said in thia letter that the stranded ship at Upoln had 
the Barometer down to 27.15, and the shift " from N. W. to 8. W." 
■which would givo an opposite track or one from West to East, hut 
there are one or two evident errors of the press in the eompasa pointa, 
so that this leaves us in some uncertainty, though the track is in all 
probability what wo have deduced from the Missionaries account {who 
hadfuU leisure both to obaen'e and to correct their printed article) 
and from the log of the Tioo Friends. 

At the Kingsmill Group on tJie Fijuator ! violent storms, which 
seem to be Tyfoon-like, are eiporienced. 

AtVavaooin theEriendly Islands, Lat. IS'S. Long. 173° W. in 
1837, the American Whaler lad^endence was driven on ahore by 
" a hun'icane," and taken off by the shift of wind. 

The account of tlie storm at Earaf onga, in the Harvey Islands, in 
19° S, 100" W., described hy Mr. Williims, and quoted by Colonel 
Reid, gives 118 unfortunately nothing farther than the certainty that 
Cyclones prevail there at tiniea. 
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Mr. Thom Bsya, 'p. 346,~" In December, 1812, H. M. 8. the 
Favorite, on the way from Tuliiti to the island of Mangoea, met with i 
Btorm of a rotatory kind, and bo severe, that the vesBel waa hove to 
under a main topsail. Captfun Sl'llivan waa warned of a turricane 
before liia departure, which shews that storms of this kind are familiar 
to the natives, " 

At New Caledonia and at the Loyalty Islands between it and the 
Uew Hebrides, it would appear that hwrrieanet (by which term either 
Cyclones oi- the trade winds amounting to the force of a hurricane 
may be ineimt) are common and well known to the natives ; for in the 
Sydney Herald of SOth of March, 18i8, is an account of the losses of 
the Sarah and Caatlereoffh in a hurricane at Lefoo one of the Loyalty 
group in Lat, 20° 45' S., Long, 1G7° 45' East, on the 12th and 13th 
I'ob. 1848, with notes of several other craft, then trading at the New 
Caledonia group, which experienced the same storm. In the ac- 
oounta of both vessels it is stated that, &om the statements of the 
natives ofNeiv Caledonia and Lefoo, such a terrific Aumconehadnot 
occurred "for the last eighteen years," and that the Barometer fell 
to 2S.40,* the storm being felt off the South end of New Caledonia 
and on the West Coast after it had passed Lefoo, and it therefore 
crossed the large ialand of New Caledonia. The only note of the 
direction of the wind is unfortuQat«ly that of the hurricane at Lefoo, 
which TeoT«d only from S. £. to E. S. £., so that this being from the 
quarter of the trade wind, we are not, on such a meagre notice, yet 
fairly entitled to consider this as a Cyclone, except from the fact 
of littrrKiinM being so well known there and the great &11 of the 
Bwometer. 

8inc«tbe second edition ofthis work lam indebted to Mr. Swaitet, 
ehief officer of the ship JWf^ Salmat, for a valuable note on this hur< 
rie«u«, which wu doubtless a true Cyclone. He says, writing trova 
nomory oolj, tiiat ba waa hove to for fanr days, 12th to ISth f eb' 
roary, off the N. W. vai of New Caledonia, the gale commencing at 
S. "W. to W. S. W. veering gradually to the N. Westward where it 
via heaviest and ending at N. E The &nii and Cutlertaglt were 
lost on the IStb with the wind at S. Bast at ^i a. il, Mr. Swakbt 

* &tiUofab0ataaind>iilKtb«l>>««ta*«i^n««CMJnppaMia thU lAtiude 
t k« tikis M tk« BtMU 
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having the heaviest of the gale on the Bamo day at W. N. W. or N. "W., 
his position at noon by good obserTation being 14° 5' S. Long, 103" 
55' £aat. No obsorvation for four daya previoua. Torrents of rain 
on the 11th and 12th. He adds, that he learned from subaequent 
inquiries amongat friends, that the centre of tlio Cyclone had passed 
over New Caledonia a little to the Southward of Balade and was felt 
on the East side some hours before it reached the West sido of tho 
Island. Trees of the largest size were torn up by the roots " and 
blown about like straws," so it was expressed. He learned also that 
both the Sarah and Cagtlereagh might have been saved if they had 
thifled their berths in time ! The Isabella Anna, an old ship, lying in a 
secure harbour on the S. E. aide of New Caledonia, suffered so severely 
that she could not go to sea again, and was broken up. 

The sea to the Westward of New Caledonia (perhaps the whole 
extent of it to the Barrier Eeefa ?) is certainly subject to Cyclones, 
and they moreover appear at times to pursue curved tracks, so that 
thia may not improbably, like the corresponding latitudes of the 
Indian Ocean between Mauritius and the South end of Madagascar, 
be one of the usually curving tracks for the Cyclones of the Southern 
Pacific. From a log of the Barque Rijleman sent me by Captain 
Hammace, it appears that in running up to paas between the Western 
Coast of New Caledonia and the Bampton Shoala, she encountered on 
the 2nd March, 18i7, (the hurricane season also at the Mauritius,) 
a Cyclone in T,at. 21° 22' S. ; Long. 157° 10' East. The wind veered 
with her from E. b. N. hy S. E. and S. W. to West and N. N. W. in 
3J days, while she was hove to ; her Barometer falling from 29.40 to 
2S.80 ; and being then obliged to hear up from about Lat. 19° 30' S. 
to the S. E., to run round the South end of New Caledonia, for pasa- 
ing to the Eastward of that island, aashe could not weather tho shoala 
to the Northward ; she again fell in with the Northern quadrant of 
the Cyclone which left her only in Lat. 24° S. and Long. ICi" East. 
From apparently some error in copying, I am unable to say with per- 
fect certainty that thia was a curved track, as there is a remote possi- 
bility that there may have been two Cyclones, but I incline strongly 
to take it as an instance of a re-curving track in the Southern Pacific. 
Be thia as it may, the seaman will now be upon his guard ii 
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sago wliicli is much frequented by veaaela from Sydney to China Eind 
ludiB, and being cmbarrHSKed with shoals and lee shores the Cyclone 
beeomeH here doubly formidable. 

74. At New Zeaiakb there ia no doubt that true Cyclones Bome- 
times occur, and these of considerftble Tiolence. In the tJ. S. Ei- 

. ploring Eipedition, Vol. II. p. 381, is a very good account of one 
which occurred on 29th Tebruary, 1840, at the Bay of Islands ; said 
to have been the severest which the Missionaries had experienced 
there. It was felt at other stations, with all the Teerings, calm centre, 
&e., of a true tropical Cyclone, its course being to the S. Westward.* 
In July, 1840, H. M. S. Bttfalo was, wrecked, on the 28th, in a heavy 
galo which lasted three days, at Mercury Bay, New Zealand. About 
that time also three American Whalers wore wrecked at Port Leacbe- 
nault in one of the strongest hnrrican'es over experienced by their 
commanders. 

75. In the Nautical Magazine for September, 1847, are some re- 
marks on New Zealand, by Commander C. 0. Hayes, of H. M. 
Steamer Driver, and at p. 4C5, he says, speaking of Cook's Straits — 

" Tho gales alwaj-a blow between Soutli ond Eiut, nud North and Weat. Thej blow 
with great violence from both tbcae qaartorg, but from N. W. the; gencrsllj comeon 
gradnaflji thej shift snddenlj from that quarter lo tho S. E. and blow with great 
violence, with exceeding lieavj si^nolU. When tlicso gates came on, it ie adrifiabte 
U> seek an onuliorngo (of which there arc plcntj) without delay." 

* It is said lo have passed between tho Baj of lalaDda and the River Thames, 
which lio about S. S. E. J E. and N. N. W. J W. of each other, hence the track raaj 
havefieeneitlior to the Northward or Sonthward of S. West. Its track to tbeS. West- 
ward or perhaps S.S.W. after crossing the Island, lamenabledjwriapjtoeorTOlKi- 
rate &om a log in mj possecsion, of tlie Ship Adelaide, which vessel between tha 1st 
and 3nd March, about 3i degrees due West of Capo Egmoot, cxpcTieiiccd a smari 
" gale,"' commencing at about E. b, S. or E. S, E. and veering to S. b. E., redndag 
her to close recfa with a heavy cross sea. This ronghlj calculated gives 340 miles 
for 36 hours, or about ten miles per hour. Commodore Wilkes suggests that this 
New Zealand Cjclone may possibly have been the aanie as that which oceamid at 
the Fecjea Gronp, which is very probable. Mr Swaset in his note already ro- 
feired to(p. 76) says that he was in this gale, nhicli, to tho N, W. of Capo Maria Van 
Diemen, with him was a N, W. gale, and that its ccntro passed to the S. W over 
the Northern part of Now ZcslaEd, about Doubtful Bay. The Harriet Falcon, and 
■ many other vessels wcro lost in tho Bay of Islands, Bay of Plenty, and other parta of 



Part II. § 7G.] Traeit; Vaji Dkmen's Land, dipe Horn. 

Tliifl shirt, wljich ia of course the average one only, would indicate 1 
a track _/>(jm the S. "W". towards the N", E., or one exactly oppoeite to j 
ihat described above. 

While this page is psaaing through the press, I receive from Capt. 
Erskine of H. M. S. Savannah the log of that vessel from the 3rd 
to Sth July, 181i9, which while it shews ogftin na before (p-ige 40) the 
advantages which the scientific or even the attentive eeamaa may reap 
from the study of our science, gives ua also the anomaly of a track lo 
the N. E. in the Southern Pacific, between the parallels of 19° and 
27° S. The Savannah was bound from New Zealand to Savage 
Island, Lat. 18" 58' S. ; Long. 169° 51' East ; and when standing to 
the Eastward as usual in Lat. 27° South at noon on the 3rd July, 
with Savage Island hearing N. 21" Eftst, ilistant 5G0 miles, she fell ia 
with a Cyclone (the Barometer falling from 29.7S to 29.58 in four 
hours) which Captain Eeskink judged to be travelling to the N. £. 
and forthwith altered bis course to the N. b. E. to take advantage of 
the Westerly and W. N. Westerly winds, on its Northerly and N. 
Easterly quadrants for a run across the trade ; so as to make a direct 
course instead of an angular one as usual ; and in this he perfectly suc- 
ceeded as she carried the Cyclone to ivithin sight of Savago Island at 
daylight on the 6th, and, with a few hours of calm, had the trade 
again on the 7th. This track fully confimaa the inference above from 
Commander Hates' note, and it warns ua too that, in a sea so esten- 
sively studded with islands, variationa from the usual laws arc to b^ 
looked for. 

76. In the great space Ijingbetween Van Diemen'a Land and Caps 
Horn, we have scarcely any observations, but in a capitally well kept 
log of the ship Lord Lijndoch, by the late Captain CLAppEaTON, for- 
merly Master Attendant at Calcutta, I find that, in the month of 
December, 1820, in Lat. 45° South, Long. 117° West, a "galo" waa 
eiperienced which veered from N. W. to S. W. in 14 hours, or about 
half a point an hour, in which time the ship, atanding to tbo North 
GO' East, made about 83 miles on that course. If this was a rota- 
tory Btorm, (and the Bar. fell from 29.70, to 29.07) it passed her to 
Ibe Southward, on a track a little to the Northward of West, and tra- 
L veiled at tho rate of about 15 miles per hour. Judging from the 
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aod snbiequent riae of the Barometer, aa well aa the veering of the 
wind, there eeems no reason to <juestion that it was bo. 

77- In a newspaper article copied from the Sydney JTerald, I find 
the following eitracts and notes, evidently written by Bome peraou 
who underatood and waa endeavouring to teach the science.' but I 
regret that of a series of papers only a part of one has fallen into my 
hands. " So completely does the law of rotation appear to be from 
left to right, in gales of wind off tbe coasts of Australia and on the 
Deighbonnng ocean, that it ia scarcely possible to escape the observa' 
tion, in perusing the log books of any extended cruJEO. One luther 
example, to shew this, shall now be quoted. 

" The whaler Merope, left Sydney 22nd March, 1840, with wind at 
the South, steering for Lord Howe's Island. On 27tli, she wi 
I«t. 35° 4' 3. Long. 15S' 3-5' E. The order of the wind's changes 
was as follows : 23rd, at S. E. veering N. E.— 24th, N. S. E lud 
N. E— 25th, increasing from N. E., N. N. E., E. N. E. with a tem- 
pest. — ^26th, N. E. to N. with confused sea ; N. W. and drawing to 
W.— 27tli, S. W., S., S. S. E, and back to S. The wind i 
pjeted a revolution in live days, on a direct course, from left to rightt 

* So far tbe Gnt editioo. I havE since learned thnt the aathor of thia and of m- 
meroiu other meteorological noiiees in the STciner papers is the Rer, W. B. Clarki, 
St. Leonard's ParHiiinge. Svdnev, who has obliged me by some of his pspeti. He il 
moci atrenaanaly laboaring in the good mnse of sdencc, in his endeavoim to thnnr 
%hl on tbe Meteontlogj of thai most inl«reBting quarter of tbe globe. 

t A reference baring been made to me fhm Loudon stating tbat this passage wM 
tlKmght lomcIhiDg obscure. I subjoin mj explaaatioo of it. 

1. The ship's course made good, was about an E. )>. S , one fnun Fwt JadtHO 
to her poiition on the 27th, ihongh bound to the E. N. E., i.«. she w«a Brat driTCn 
U) the S. E. and 5. S. E. and South bj (he B. N. E. to N. N. E. gales, and then 
doobl ran back to tbe Nonh East and N. N. East, wbea the wind ihified or teen 
How did the changes occm' ? 

2. It we take the wind of the a4lh tobethecorameneementof the Cyclone, which 
it [sobablj was, its average vca N. E. b. N.. the centre of the Cyclone then bore 
N. W, b. W. from the ship, at some unknown distance, of which we can for 
judgment, an no Baroraelcr observations are given. The ship probabl/ made 
nothing better than aS. E. or S. E. b. E. coarse of three or fonr knotn per honr, 
aa; at best, 100 miles S. E. ^ E. in tbis 94 bonre. 

3. On (he 35th, it becamea tempest i fromN. E. loN. N. G.andE.N. E., on 
iheaveragewiuN. East, «o that (he centre now bore M. W. of the ship, and waa 
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" Between Auairalia and Aniericn, a similar course is pursued 
the widcIb to that which is followed between the Cape of Good Hope 
and Cape Leuwiii, and more than one instance has come before u» 
uf vessels having been driven all roitnil the eompaes be/ore ilie wind 
during a gale, not far from Cape Horn. 

" Tlie following ciamples from Cnptain Stokes' Journal (given in 
Vol. III., of the Beagle't Voyage) shew the general character of the 
gales on the West coast of America. About the Lat. of 50° S. on Sth 
AprO, 182S, a gale came oa from N. off Cape Trcs Puutac, blowing 
on the 6th, 7lh, and 8th, from North, N. W. aud S. W. with squallB, 
thick weather and rain. It abated on the 9Lh, veering to Southward 
and then to S. E. wheu it ceased. Tliis w&s/i-oiit left to right. 

" On the 10th April, auother gale came on from N. W., which as 
suddenly aubsided in the western quiirter. This, Captain Stokes says, 
' was singular, for those we have experienced gi:nrrallif commeuced at 
Xorth, thence drew round to the Westward, from which point to S.W. 
they blew with the greatest fury, and hauling to the Southward, usu- 
ally abated to the Eastward of South,' (p. 192.) These galea there- 
fore rotate /roM left to right." 

78. It would seem that, as to violence at least, hurricaneB are felt 
Bs far South as Patagonia, where (Nnutical Magazine for May, 1846,) 
"a severe 8. S. E. hurricane " is said to have" swept the coast " from 
much nearer being now muth more violent. It bnd, in abort, nearly traTellcd down 
in the wnke of tha elup whateTcr lier drift (or coarse made good) might hnve been ; 
and from noon Ihis diij to tbe26tb, we can oul; allow abont 40' or uU' Sonth. 

4. Oa the aeth, it i9 N. E, to North, with a confined sea. Then N. W. drawing 
IO West. The N. E, to llorth (if tliia bo not s newspaper misprint) is probably an 
eSect of the incurving of the wind as the centre passed the vessel ; and thii would 
give an average wind at N. N. E. or centre bearing (clofle on the vessel) W. N. W. 
It then veered or Ehifted (for the account is too condensed to sajivhich) to K.W, draw- 
ing to West, or in other words, llie centre passed dose to the vessel on about the 
same track, (N. N. E. to K. W. gives a tmck lo the S, S. E.) and sbo profitingby the 
teorlng lo iJie Westward probably stood up on the other track to Iho Northward, 
uLile tlie Cyclone was passing away to the S. Eastward of her j;rudaally giving her 
Westerly, and on the 27th| S. Westerly and Soatherly winds us it passed over. 

This is all wo can deduce from so mcagic a notice, but it is quite reconcilcable with 
(hebypothesisof its having been a Cyclone, find quoting from the author' 
I did not like to add to them. 



1 



vn words, ^^^J 



&2 Trncks; Weat Coaii of Soulh America. [I'iTIT U. § ^ft 

the Bay of Cnmaraa to the island of DflBejaiia, occasioning the loss 
of twelve English aud American Toseels. We do not know if it wai 

rotatory, or what waa its track. 

79, In the Voyage of Don Juas de Ulloa io 1743, speaking of 
the weather on the Coast of South America,* we find Bome account 
of atorme which resemble rotatory onee, and the latter part ia in fact 
a deacription of one. I have abridged the extract a little, in parti 
unessential to our present subji^L't. 

'■ TempoBtuoue weuther is equally common in the latitndes of 20° and 33° in Oir 
South Sea as in Ihe OccanE of Enrupe. Along tbo coasts nnil adjaueot seas, Ihe 
winter begins in the monlbof June Bod Utts till October or Norembcr, Ms greatest 
riolence being post in Anguat or Seiil«ml-er, Storms which ariae with groat rapi- 
dity aro *erj freqnent during the whole winter : Northerly winila are very prEvailable, 
aiid often of extreme violence, raising a. tremimdoLis «eu. It oflen hnpiiens that these 
violent North winds, without the least sign of an approaching change, shift round in- 
stantly to the Weat, which change is called the ti'flugn'a,! but conEinne to blowwith 
the same force. Sometimes indctd tliis sudden change is indicated by the horiKm 
clearing np a little in that quarter: but in seven or eight minntea after the appear- 
ance of thiE small gleatn of light a second storm comes on \ go that when n ship ia 
labouring against the violence of a Ktorm from the N. the greatest care nrasl be 
talien, on the least appearance to prepare for the Iravmia ; indeed its rai«ili^ is 
often snch as not to allow lime luBicient for making the necessary preparalicmB, 
and the danger is snfflciently violent if the ship has her Bails set, or is lying to. 

"In the month of April, 1TJ3, in the latitude of 40°, I bad the misfortune of ex- 
periencing the fury of a storm at N., which kated in its fuli violence from the S9th 
March till the 4th of April. Twice the wind shiflcd to the tmveiia, and veering 
round to the Southward, returned in a few hours to the North. The first time it 
shifted to the West, the ship by the vortices formed in the sea by this sudden oppo- 
sition Io the course of its waves, waa so covered with water from head to stem, that 
the officers concluded she had foundered, but fortunately we had our larboard tacks 
on board, and by a small motion of the helm, Che ship followed the change of thtl 
wind, and brought to without receiving any damage ; whereas wc should otherwise, 
in all ;,rabsbility, have been lost Another circumstance in our favour was, that the 
wind was some points to the Westward of N., for though these winds are here called 
A'erlei ( Northers) they are generally between the North and N. W., and during their 
season veering in some squalls to the North, in others to the N. W. ; sndden cabns 
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\aa intervene ; but if thefe happen before the vind haa piseed the iravuia, 
ims in about half, at at leiiEt an hour nith redoubled fury. Tbeso dangernna varift- 
onsare howeTer indicated b; the lliickncBS of the atmMpbiire, and the dense clouds 
] the horizoD. The duration of these itoims is for from being fixed or regukr ; 
though I well know some pilots here will have it that the North wind blowstwenty 



four hours, and then pnsaes thu traftiia ; that it 



anclDues therewith equal tiolenec 
three or four hours, occoinpBnieil with showers, which abate iu Sfst viukncc ; and 
that it iheu veers round tilliteomesIotheS. W-, wbea fair weuthw succeeds. Iowa 
indeed that 1 have in feveml voyages found tliia Iu be true ; but at other times 1 ex- 
perienced that the succestivo change* of the wind arc very different.* Tlii; ilorm at 
North I before mention Ed, began March the 29tb, atone io Ibc afternoon, and laiteJ 
till the 31st, at ten at nij^ht, which made 57 hours ; iheti the wind ehifli'd lo tiiefra- 
veiia, where it continued to the Ist of April without anjabatoment, that is, dnring 
the space of twenty-two hours, Froiu the West the wind veered round to the W. S. 
W. and a, W., still Uovring with its farmer violoni'c. HeiicenBhortcnlm succeeded, 
oAer which it a lecond limv Hhjfted iu the Korth, where it coniintied blowing with its 
former fury jiflecn or twenty honrs ; then came on a second travttia, and soon after 
its violence abated, nud ibe next night shiflcd from S. W. to S. E. Thus the wholu 
cantinuaace of the stomi was four natural dajs and nine hours ; and I have since met 
with others of tlie snine violence and duration, as I shall mention in their proper 
place. Whet I would infer from my own experience, conBrmed by the informalinn 
of several pilots, la, that the duration of iheiie storms is pruportionul to tho latitudes, 
Uing between twenty and thirty degrees, neither bo vioknt nor lasting as between 
thirty and thirty-six, and sttU tncrca»ng in proportion as the latitude is greater. 

" These winds have likewise no regular or settled period, the interrol hctnixt ihem 
being somctiniea not above eight liMjs, at others much longer ; nor do they always 
blow with the same violence, bat arc most uncertain in tlio ninler, rising suddenljr 
when least expected, though not always blowing with the same forcv. 

"In thisBoaachange of tliewind fromN. toN.E. iaafnrosignof atomiy 
for the wind is never tixed in the N. E., nor does it ever change from thence to the! 
iu constant variation being to the W. 

Norlhern hemUphgre. Indeed in both the cluinge of the wind usuaQy corresponds 
with the course of the sun, and hence it is, that as in one hemisphere it changes from 
E. to S., and thence to the W., cuuformabte to the course of the Inminary, so in tha 
other it changes, for the same reason, from the E. to N, and afterwards to the West. 

"It is observed, that within thirty or forty leagues of the Cosatof Chili, while one 
part is agitated with storms at N. the S. winds freahcn in another. This, however 
singular it may appear, ia no more than what was experieneed by the three ships 
Saperaapi, Bi-le.n, and Bona, which being at the mouth of the bay of (inception, the 
lattEi took her leave of them, and bote away with a fresh galo at S. to Volparai 
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whilst the othera who iteered for the Ulnnils of Jtinn Penundez, wera oTcrtiiken in 
(heir pniBBge bj t. storm at N." 

Tlie foregoing extract is long, but it is tho beat authority I have 
for the tracks. Tho change from due north to due West, with or 
without an iuterTal of calm, would indicate a. atorm coming in from 
the Pacific and from the N. Westward, Bupposing always the law of 
rotation to be tho same hero as it has been shewn to be in other parts 
of the Southern hemisphere. Don J. de TTlloa's own account in 
the next paragraph, deacribes accurately enough either two Cyclones 
followiug close upon each other, or a vessel drifted ronnd and round 
the same vortex, and in the absence of any more detailed account it 
is impossible to say which it was. The changes are evidently those of 
a Cyclone of very alow progression, coming in from the N. Westward. 
And this is farther confirmed by the account of the three ships in the 
last paragraph. We may therefore vontnro to say for the present 
that the etorm tracka between 40" H. and 20° S. between the meri- 
dian of Juan Fernandez and the coast of Sotith America, appear to 
be from the Westward (and probably from the North Westward) 
towards the Coasts. See p. SO for what is said there of the tracks 
on the West Coast of Australia. 

80. From 20° South to tho Equator and thence to the Gulf of 
California, our information is still very deficient. Mr. liEDFiELD and 
Colonel Keid incline to think that the storms on the coasts of Nica- 
ragua, Guatimala and Mexico are connected with those of the Gulf 
of Mesico, or perhaps originate there. In a recent memoir,* Mr. 
Bedfieu) sayB : 

" According to Humboldt, both tho Eastern and Pacific coasts of Mexico are ren- 
dered inaccessible for scTeral months by severe tempests, the Norths prevailing in the 
Gnlf of Mexico, while the Navigation of the western (Paciflu) coasts is very danga- 
rOM in Jaly and Angust, when terrible hnrticftnes blow from the S. W. At tbst 
time, and even in September and October, the ports of San Bias and Acapnlco are of 
very difficult access. Even in the fine season, from October to Maj, this coast is 
viMted by impetuous winds from N. E. and N, N. E., known by the names of 
Papagallos and Tehnanlepec. 

" It appears in like manner that the const of Nicaragua and Guatimala In the 
Pacific, is visited by violent Southwest galea in the months of Angust and September, 

in Journal of Science and Arts, Miirch, 1846. New Series, No. I, p. 164. 
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^Jpiowa by the name of Tapayignaa, which are accoinpaiiied with thunder and exces- 
^Hfre rainE, while the Tehuaatipee and PapagaliBt oial their Tialence during a clear 

^^^"TMb aeemg to show that the so-called PapagnlloB, Tehnantepec, and Norther of 
Vera Cnu, sevaraily, are but the clear weather side of a reroking gale, like the 
North-wester of the coast of tho United States, each in its tnm being hut part of a 
great Torlical storm, which in certain other portions of its area, or route, oftea exhi- 
bits au abantLanoe of rain. 

" Hnmboldt suggested that these Northerly winds may blow from the Ailantie and 
Gulf of Mexico to the Pacific, and that the Tchuante|iec and Popagalloa may bo 
merely the effret, or rather the continuation of, the North wind of the Mexican Gulf 
and tho Brixottes of Sta. Kfartlia. But the vortical character and delcrminatc pro- 
gression of violent gales was then untiiown, and I cannot donbt that the Northers 
which Tisit the Pacific eoast and the Gulf of Tchufintepec precede, in point of time, 
the same storms iti tlie Gulf of Mexico, and are identical with them, having, com- 
monly in this region, a Northerly progression." 
Colonel Eeid aaje, 

" It ia pocsible that the Spaniards may apply the term Nortes, or Northers, la 
phenomenon; but tlie violeut North winds in the neighbourhood of 
Cniz are freqnently no other than the left hand side of rotatory storms in their 
iTortherly prt^ess acrosii the Gidf of Mexico."* In this remark I fully concur. 

In Chap. IX. of a, work eiititleii " Two Tears before the Mast," by 

E. H. DiNA, junior, wliich is not n very authentic authority to quote 

it is true, were it oot that the author has deaervedlj a high reputation 

for the fidelity of Llb descriptioiiB, which every seaman will recognize 

id admire, it ia said, in a description of a S. Easter, obliging hia 

!3el to put to sea from Santa Barbara (Lat. about 24° N. ?) on the 

ist of California, that they seldom last above two days aud are 

over in twelve hours. lu the one described thoy put to sea 

sod lay to in the S. Easter, til] the calm came, aud the gale came ou 

again from the N. W. This would iudicate a track in towards the 

sbore from tho S, W. to the N. East, hut the N. W, part (or S. W. 

quadrant of the storm) seems to have been of very short duration, om 

we 80 often, find it in all |)artB of the world. 

Of the tracks of storms, aud even if any are rotatory in the 
iropean Seas, we have but hltle iuformation, and in truth thiamay 
lind some to be thankful for what is already collected in distant 
Seeoud edition of " Allcinia to develop the Law of Storms," 4c. London, 18-11. 
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oceans, ichen they aee how little U yet accompli abed at their own 
doors. Bcgiimiog then with the MediterraneaD, it would appear 
from the account published by Mr. Thou, p. 2G2, that tornados or 
tornado-storms are certainly experienced there. The N. Westerly 
galea iu tLe Qulf of Lyons, those which are at some scoboqs of the 
year common in the .£geau, and eapocially those of the Black Sea, 
may all be either rotatory or straight-lined wintla,* or those which 
appear to bo straight-iioed, may in reality be parts of great circles or 
Cyclones. Ifelaon, whose wonderful blockade of Toulon with an 
inferior force, and a fleet not over well supplied, ia justly accounted a 
master-piece of seamannhip, and is still inexplicable to our neigh- 
bours the French, Bays (Dispatches and Letters, Vol. VI. p. Ifi6) 
when writing to the Duhe of Clarence from off Toulon, and speaking 
of these gales : 

"I hare always made it a mle never to contend with Ih^ee galfs, and eiibertomn 
to the Sonlliword (a escape their vioIenc:c, or furl all the sail^ and make the abip u 
tmj as poMible." 

This would lead us to suppose that those in which he had found it 
advantageous to run to the Southward, might be Cyclones of which the 
N.Weet gales were the S. Westerly quadrants, and a short run took the 
fleet out of the violent part of tliem, and gave it variable or Southerly 
winds afterwards to get quickly back to the cruising ground ; and that 
those in which he had to heave to under bare poles were the westerly 
galos of the Atlantic. He had no doubt his " Barometer of Signs," 
a term which I shaU. explain when speaking of the signs of approach- 
ing Cyclones, as well as his Mercurial one, and wo shall subse- 
quently own that he made excellent use of both. In the Miscellanea, 
Tart VI, (p. 368) will be found some grounds for supposing that thia 
gale of January, 1805, alluded to particularly in the Barometrical 

" And ax not very remote we may add to tbcae the Ci^pian, which from the days 
Df Horace has liceu noted for iW suildcn and violent temposta. In Dr. E. D. Clakkb's 
Travell, Vol. 11. of the octavo edition, is an account of a. nolent ttorm which he 
experienced in the Venetinn Brig Maderalo, at the Month of tlic Straita of Momtora, 
(Conjtantinople,) which appears to have been a violent little Tornado stonn moving 
ttp to the E. b. N. or E. N. E. with BOmepecolinr njipenrancciof " whirling clotrffc* 
L i> to be regretted we have not moie dclaiU, 





Paut IL § SI.] Tracks; Mediter 

Section, (p. 230) in which Villeneuve escaped from Toulon (while 
Nelson was watering at the Maddalena Islands) but had to put back 
with most of hi» fleet disabled, was a Cyclone travelling from about 
Genoa to the W. S. W. or S. W. 

Id the Nautical Standard for the 20th January, lSli9,i3 an account 
of a severe gnle at Malta, in which several veaaelB were Beriuusly 
damaged and one lost ; and this waa in the safe creeks of the harbour 
of La Valette. It is stated that, 

"On the 36lh December, 1 848, Ihe wind wag sqnallj from tlie S. W. wiUi rain," 
bat nothing indicated tlie cutnidg itorm. Tba violence nf tlie wind cmi^ manjr 
TBsacls to take shelWriiiporl, and thinking tlio same wind would lioldiiiBjnncUored, 
f,inna in Port Calcara and some in Bighl Buy. At 2 A. H. un the 27th tlie »tnd 
:-Li(ldenIy chopped roand to N. N. E. and blew sa violently that the veaacla thui 
.i[iL'hored hod not time lo secure tUemsdveB from diaastJ^rs. 

The vessels putting back, and diaastera of various kinds are then 
noticed, and it ia remarked that on the evening of the 27th the 
calmed a little, but on the morning of the 28th it began to blowi' 
igain with greater violence, bo that the vessels most exposed to 
violence of the sea were all abandoned by their crews until the gall 
lubaided, and all more or loss sufTored damage. The EugUsh and 
French steamers in the ports kept their ateatn up constantly for twi 
dap. To jtidge from this imperfect account wo may suppose that" 
the "gale" was possibly, and probably, a Cyclone, and if we take the. 
ihift to have been from W. S. W. to N. b. E. the mean between twOu 
iccouutfl,* this will give with Ij point of Westerly variatiou a track 
from the N. W. b. "W. to the S. E. b. E. The " gale," as it ia termed, 
111 not finally subside there till the night of the 28th ; I have marked 
1:^ as a track (o) upon Chart No. 1. This storm may have been ihe 
■line which five days afterwards reached Conatantiuople, and its slow 
progress and curving we may suppose owing to the intervening laud,'' 
The following is from Bell's Messenger of 27th January, 1849. 
Dkstbuctite IIimBlCASE AT Co-vsTANTt Jiopi.E.— In a letter doted ConslanH-* 

nople, Jan. 7th, we Gn.l the frjUoiring:— " On the 3rd of this 

one (if those dreadful hnrricancs which nre only to be fonnd i 

IVrtt Indies. At half-post ten at night a hcavj ehoiver of 



hen, , _ 



■ The Malta Times snys, the wim 
HiLiI «hiflcd to North and N. Ii. K. 



IS blowing steady from West and W. S. W. ( 
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lu ; at ahont mldiii|;lit it lilew a [borough humcaM, 
iver in the memory of man had anch a stonn burst 
re uprooted, houses nuroofed, chimnefB hurled to 
bnve lost their tullufs. or extiugiiishers, snil the 
13 blown clear off. Tha ulil bridge vitia broken to 
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miiidl J 6iic«Cialed by a »uuw stoj 
which lasted till day-break. N 
aver Cunstantinopte. Trees wi 
the ground. SeTcmi minarets 
steeple of the Galeta Tower v 
pie<;e«, and, floatiog nbont the port, caused conflderahle damage to the shipping. 
The loBMs havo been ealcuhilcd at upwurda bf 10,000,000 of piastres. Among 
other losees an English brig, name unknoiru, was lost at the mouth of the Black Sea." 
On tlie Coast of Syria from Acre to Beirout, nnd in the Eastern 
parts of tlio MediteiTitnenn, the British Fleet ou service in that 
quarter, eiperieuced in Decemter, 1840, u moat severe gale, of which 
in the first edition of this work, I could ylve only an imperfect notice 
from the Nautical Miigaziue. Col. Reid in his new wort, p. 279, 
has given the result of the examination of tlie logs of the fleet, aad 
printed in detail those of II, M. S. Vangnnrii, Sodney, Bellerophon, 
and Magicitnne, and on hia Chart has laid down the track (Track V 
on Chart No. I.) as one from about "W. i S. to the East i N. and 
there is no doubt that it was a true Cyclone. 

82. For the British Channel, the Chopa of the Channel, the Bfi- 
tish Islands and the oeiglibouring seas, our informatiau is as yet very 
imperfect,* a few Cyolonea only having as yet been investigated by 
Mr. Milne, Col. Beid and others. I have marked moat of these 
approximate}!/ on the Chart in addition to the two (and V and W) 
which were already set down by Col. Beu) as folloiva ; 

Fand T(^, a6lband2SthNav. , . 1839. 

X, nth Oct. ...... 1838. 

r, 2Bth Oct. , . .... 183S. 

Z, 7th Jan. ...... 1830. 

From a consideration of these it will appear that the tracks may 
lie between those from the S. West to the N. East, and from the N. 
* And DDtil the Science is miide, bs it assoiedly ought to be niode, as much a 
matter of National research as the Trigonometrical purvey or other establishment of 
the kind, it is to be feared it will for a long time remain so. If we were even (o 
Euppoae n sailor of independent fortune, and with all the required talents, devoting 
himself to the researdi, he would still want the iiiQuence to persuade, and ofteuet 
the power to demaTtd reports and retnroa ; and would, in all probability, wlien Writ- 
ing from Lonilou lu Oporto, Aichangal, Aleppo or South Amcrtea, for dala of great 
importance, find thai his rctpicatG were useless, iuiIohs he had an ngcnt ou the spot I 
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West to tlie S. East, tiie Cyclones being of various nizea and strengi 

from galea to downright hurricanes. 

83. The average bates at which Ctclohes tkavel on 
FEBENT TRACKS ia also an cHsentiol part of the aeaman's knowledgflj' 
to enable bim to form the best judgment of how he may avoid 
profit by a Cyclone. These rates vary greatly, not only in various 
parte of the world, but even in the same 1ocaIitie.'<, and at tbe same 
season ; nor doea tlio size of a Cyclone aflbrd any role whereby to 
estimate its rate of travelling, as both large and small ones are known 
to move with great rapidity, or at moderate or slow rates, without, 
apparently, any sort of law. It has been conjectured that the vortex 
below was carried forward by currents of wind above, as we see 
waterapouts move with the clouds from which they proceed ; but it ia 
objected to this, that the upper strata of clouds are often seen, 
through breaks in the atorm, to move across or against the track of 
the Cyclone,* We are thus as jet ns entirely in the dark as to what 
causes their progressive moiioo, us we really are as to what gives 
them their violent gyrations j and wo are still more so, if we consider 
that like sand-storms or duat whirlwinds, some of them appear to 
remain comparatively stationary for hours, or a day or more (see p. 42) 
moving at a rate of 1*5 or 2 miles an hour, and then to start off, as 
it were, on a track upon which their aize and velocity gradually in- 
crease ! We find them also usually much diminished in their velocity 
when they pass over land, especially if it be high, and it would appear 
loo that storms sometimes decreate in size and in rate in travelling, 
but augaient fearfully, in ao doing, their violence.f and this when 
paaaing over tbe open ocean. 

It is then quite impossible to say to what their progression is 
owing, but the seaman will not fail, I trust, to recollect that all his 

* Which itselflias a track againat tbe prevailing irindn, as in tlie Atlantic hmri- 
ewos moviog to the N. E. against the trade ; orobliqne to thatn, as the harricnnes 
of the Southern Indian Ocean, moving to the W. S. W.awoM the S. E. Trade, and 
those nhich occur in both monaoons in tlie Bnj of Ben;;al and in ihc China Sea 
also moving obliquely, or at right angles to it. 

f A well marked caEe of this occurred in tbe Baj of Bengal In Nov. 1839, nhen 
Coringa was dovastnled by a furious Cyclone, w!iich was traced from the Andaman 
Illands acitiEi tbe Bay. Jour. As. Soc. of Bcng. vol. ix- p. 138. 
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obaervatioiia may bo useful to those who are ready to turn them to 
the beat account, if he will but register and communicate them j 
and that what may appear to him at the time a rery iaaignificant 
occurrence may, by chance, aid greatly in working out some myate- 
riouB branch of the research. In giving the rates, then, at which 
Cyclones travel, as far as is yet koiiwn, I shall follow the order in which 
I have described their traeka, pasaing over louaHtieB in which we have 
no good data for their ratea of travelling, 

84. In the West Indian and North American Cyelonea the highest 
rate given by Mr. Redfiei.d is 43 miles per hour,* and the lowest 
S.fl miles. The mean rate is thus 2G miles, which last or perhaps 
from 10 to 20 miles per hour, should olwaya be token as the lowest 
rate at which a storm in this part of the world may be moving. The 
Atlantic Cyclone noted at p. 32 appears to have travelled at about 
11.4 miles per hour. 

83. In the Southern Indian Ocean Mr, Thom considers that the 
rates of travelling may be from 9' and 10" to little more than two 
miles per hour, and that the diminished rate occurs about where he 
supposes the storniB to terminate near the southern tropic, and on 
the meridians between Madagascar and the Mauritius. Col. Rrxo 
haelaiddownfrom? tol2i miles per day, in his Chart of the Cyclona 
of 1809, No, VIII. t My own researches certainly prove, that about 
the part 1 have called the " Storm tract," (see p. 48) the Cyclones 
are of very slow progression, being fromSj to li miles per honr only, 
and upon a singularly curved track. I shall advert in the following 
section more fully to these nearly stationary storms. 

86. In the MoBambiijne Channel the rate of the Sonne's Cyclone 
s laid down aa about 10 miles per hour, though from the log 

ftf a single abip all these calculations are very uncertain. 

87. In the Arabian Sea, from the scanty data we have, we may 
estimato from 4 to 10 miles per hour, as the rate of progression. Our 
information here, however, is yet very deficient. 

88. In the Bay of Bengal, ray researches, both published and un- 

• The Cuba Hiirrii'nne of Oct. 1844. 

't Dedacedi bowcrer, from imperfect tints, the fleet being much hither, bo that 
le atoriu circles is iiartly ■.■onjcctiireil. 
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^^^bliehed, enable me to say that the CycloneB travel at rates of from 
^^Btle more than 2 to 39 milee per hour, but this last very high rate 
^^Tm occurred only in one inatanca, and from 3 to 15 milee may be 
taken ha the usual rates. 

Tlie low rate of " little more thaa two miles an hour" (53 miles in 

tZi hours) ia that of the tremendouH Cyclone, and inuDdation uf Buri- 
ul aod Ba<:kergunge at the mouth of tlie Buirampooter and Ganges, 
in June 1S22; in which upwards of 50,000 eoultt and vast property 
in bouaea, cattle, Ac. perished. I have investigated, this Cyclone, and 
its tra«k is that marked/on Chart III. 
Tlie great riae of the waters was probably owing in part to its long 
1 action over one point, and in part to its being there a S. E. storm alt 
I day at Burisal, which ia exactly the wind required to dam up the 
I itream of the great estuary of the Burrampooter and Ganges. 
m 89. In the Andaman Sea, where as before noted Cyclones of terri- 
I fie violence do occur, the one which haa been traced travelled at the 
H »te of about four milea an hour only. 

H 90. Off the Coaat of Ceylon the small tornado-like storms (true 
B Cyclones) of eicessive violence, alluded to at p. 54, travel perhaps at 
' from flvo to ten milea an hour or more. 

91. In the China Sea, from the result of all my inveatigations, wo 
lD.^y safely set down the rate of progression at from seven to 24 milea 

92. The scattered notices and single logs which we have for the 
Pacific ocean, though they enable us to announce with certainty that 
tbe storma there are often Cyclones and of great violence, yet do not 
enable us to give any rate for their progresa ion. I'lie seaman, however, 
who IB. threatened with one will do well never to allow less than tea 
or twelve miles an hour, and always to rlak as little as poseible upon 
the chanco of the Cyclone's not overtaking him.' . 

93. Statiosatit Ctclones. As previously remarked in thil 
chapter, there is no doubt that some Cyelonea are bo bIow in their pro- 
gress that they may be almost considered as Stationary. Every sea- 
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' Scudding parallel to a CjcIonB may be. and behind it, U safe enon 
itlcmpt to scud " in fronl" of one is often highly dnngeroas, on Ihem very 
jTiiely, because it is Impassible to say what is its rale of trsTelHng and il 
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man Las remarked of waterspouts, that they often appear statiooarj 
for a time and then move forward} aud in tropical countriea the same 
certainly uccura with the duat nhirlwinda bo common there, und with 
the Band-storiiis of the desert, accordiog to Bruce's ptctureaque ac- 
count. The same on a lai^e scale appears certainly to take place at 
the commeucement of Home Cyclones in the Indian Seas. And it is 
not impossible that it may sometimes also occur towards their cloue. 
Those of which we have any distinct notice are the Albion' g Cyclone 
of 1808, which, flays Colonel Rkid, " seem 
the commeDceoient of a whirlwind floating 
as waterspouts do in calm weather." This ' 
I hare called it, between 5° and 15° S. and 75° and 90° East ; and in 
the Cyclone of November and December, 18i3, from Lat. 6° to 12° 8. 
and between 82° and 90" East, iiiveatigated by me* from the logs of 
BSTeral ships, the actual rates of progression were found to be 60,32, 
1G5, 47, and 57, miles in each twenty-four hours, for five days, during 
the whole of which it was raging most severely; nnd the number of 
the loga and position of the ships enable va to speak of this instance 
with much confidence. 

94. In the Burisal aad Backerguogo Cyclone; Trackyon Chart 
No. III. to which I have just alluded, it appears that although it 
moved, as I have stated, about 53 miles in the twenty -four hours, yet 
I have reason to believe that for at least twelve of these hours it was 
really stationary, or nearly so, over the town of Burisal In giving 
these average rates of motion, we can only state what is shewn from 
one noon to another, and in this case the 53 miles probably were 
accomplished mostly in the last 12 hours of the day. 

95. Of the Cyclone of September, 1838, at the Bahamas, an^ along 
the coast of America, in which H. M-. S. Thunder and Lark, were in 
great peril, as noted by Colonel Eeid, p. 433, and in the Nautical 
Magazine for 1839, Colonel Eeid is of opinion that, over the Baha- 
mas, and for a time at least, this was a hurricane resembling that of 
the Jlbion in 1809, and floating about in no fixed course. He remarks 
also that this occurred about the recurving point of the West India 
Cydonea. 

• Eleventh Memoir, Jour, As. Boc, Bciig. Vol. XIV. 
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96. lu Pubchab' Pilgrima, Vol, IV,, Book VUI., Cnp, 14, p. 
1679, ia an account of t^e Ai-.ores, taken from Linschotes, which, 
after relating the gallant feat of Admiral Sir Biobabd Gbeenpikld 
in the Bevenge, in engaging the whole Spaoiah fleet, in September, 
1591, goes on to give an aocount of a dreadful Cyclone following it, 
iu which upwards of 100 of the Spanish fleet, of 140 sail, were lost 
at Tercera ; and it is remarkable that this must either have been a 
stationary Cyclone, or two Cyelonea at least, following so cIobo upon 
each other, as to admit of no intermittenco in tbo bad weather ; for 
the writer aaya — 

" This Stormo ronlinned not onely a day or two with one winde bol seven or eight 
dtfB continnallj, Iht minile tumiage round abeul in ail plaeti ttf the eemptute at tka 
lout Imice of thriee during that time,' and all alika nith a coatinntill storme and 
tempest mMt terrible to behold, even to vi that were on shore, much more then to 
such as ware at sea." 

Captain Silveb amongst other notes gives the foUowiag which is 
ivorth printing as corroborating, in the Weatem Hemisphere, the 
beautiful leaaon of the Gkarles HeddU in the Indian Ocean. It 
shows also that there are Cyclones in those seaa almost stationary. 
- "I was once caoght in a Norther ia the Caribbeoa Sea between Nev Grenada and 
St Domingo. The Baiotaeler fell veiy low ; ihip under close-rccfed lopssik ; I 
ran roQud and round the compafls for 36 hoiira in the focns of llio stonn and lost 
both top-galiant masts and jib-boom, Knd on the second day when it moderated and 
we got sights for chroaomeler, and Lat. at noon, I found that we ncre only 40 milea 
from where I first slnrted." 

97. The Sizes of Ctci.oheb. We may suppose that there 
might be a complete chain, as to size, of Cyclones ; from the waf«r- 
spoiit, which becomes a whirlwind when it reaches the land, through 
she Tornado of a few tens or hundreds of yards in diameter, up to the 
Sreat hurricanes of the Atlantic or Indian Ocean ; and so far it ia 
certain that we cannot on the one hand say how small true Cyclones 
may be, as we have traced them to probably less than 100 miles in 
(liameterf and possibly as small as 50J in the Indian seaa. On the 



• Italics are mine. 

t See Fourteenth Memoir, Journal Asiatic Soe. Bcng. Vol, XIV. 
t Cyclone of the Caihmvre Merckaiit, Not. 1839, Second Memoir, 
Eeng. Vol. IX. 
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otlicr Land, nhen we «>ine to the emaller, Toroedo-liko, CycloaeB below 
wiy, fifty milea in diameter, tbere is no good evidence, as yet, for theii" 
reTolving invariably in the same direction when ocuurring in the same 
hemisphere, a» the larger storuis ; an<J thus we cannot distiactly affirm 
that the very small Cyclones are subjected to the same laws, or arise 
from the same caueee. TI1I3 is one of those ([uestiona which require 
frequent aud eitenaive ubservation to settle. For the saDor, however, 
it may aulEue to sny that CrcloDeB revolving according to the usuat 
law, may be looked for of all sizes from 50 to 500 or even a thoaBand 
miles in diameter ; the very large and very small ones being comparv 
tively rare, and the small ones often sudden and severe. There is no 
doubt also that at times they both dilate and contract, in their pro- 
gress. We cannot certainly say if, when they become larger, tliey 
become more or less severe, but I am inclined ta think that when 
they contract they sonietimca augment fearfully their violence, ap- 
proaching apparently the concentrated power of the Tornado or ibe 
"Whirlwind. The followiug are instances of Cyclone b dilating and 
contracting, and of their usual sizes in kuown localities. 

98. In the West Indies the researches of Jlr. Eedfikld and 
Colonel Kein seem to shew that though while approai'.hing to, or 
wiihin the islands, tlicy are sometimes as small as 100 or 150 milee, 
in diameter ; they may, and it would seem most frequently do, after 
reaching the Atlantic Ocean, dilate considerably, and there often 
attain to 000 or even 1000 miles in diameter, the wind blowing an 
excessively severe gale over all this area, and towards its centre be- 
coming of true hurricane violence, and the whole vortci, so whirling, 
travels over thousands of miles of track. I have inserted on the At- 
lantic chart, from Colonel Reid'h new work, his two large dotted 
circles, one on the American and the other on the European shores of 
the Atlantic, shewing the vast extent to which the winter Cyclones 
Bometimoa extend, the American one being a Cyclone of Decembof, 
1839, traced by Mr. Eedfield, the other one of November, 1B38, 
investigated by Mr. Milne, of Milne Graden, in the Trans. B. S. 
Edinburgh, for 1839. It wilt be seen that the outer limits of tkeae 
L Cyclones eitendto20° ofradins from the centre, and the limits of tJie 
rue Cyclone circle to 12° or from 1400 to 1500 miles of diameter. 
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99, In the Southeru Indian Ocean, Mr. Thom thinks that "hur- 
ricanes wheo first discovered are from 400 to 600 miles in diameter." 
My own researches shew that they may be as small as 150, and the 
researches of Colonel £eid and myself both carry them aa for aa to 
600 miles ia diameter. 

100, In the Arabian sea our researclieB at yet do not warrant our 
supposing that Cyclones exceed 210 miles in diameter, and indeed 
they are perhaps often below that itize. 

101, In the Bay of Bengal, the uiiua! size of the Cyclones is from 
300 to 350 miles, but it would appear that they souietimea muck ex- 
ceed that extent for, bo far as can be deduced from the imperfet^t news- 
paper accounts of the day, the Cyclone marked « on oar Chart No. 
HI, being the Cocomaudel and Malabar Coast storm of May, 1820, 
appears to have extended from about 8" to lb° North if (which we 
cannot now ascertain) it was not u double storm at one period of its 
progress. As before said however, — and of this we have a very re- 
markable and distinct; proof in the Ooriuga Hurricane of November, 
1839, Jour. As. Soc. Beng, for 1840^they sometimes contract from 
800 or 350, to about 150 miles j augmenting, however, in violence 
Vhen they do ao. The remarkable Cyclone SIl. in the Andaman Sea 
mm not at moat more than 100 to 150 miles in diameter. 

The Madras Cyclone of December 12, 1807, which had a track from 
tlie E. N, E. to the W. S. W. (ahil't froai about N. W. to South), 
:[!d which was of terrific fury, did iiot much esceed CO milea in dia- 
uipter, for it " scarcely reached to the No rtli ward fai'ther than Pulicnt," 
which is 21 miles North of Madras, and was not folt at Pondicherry, 
BSmileB to the Southward. In this Cyclone the timbers of a large 
VBBBel which had been burnt in the roads, iu 1799, were thrown on 
piiore! Asiatic Annual Eegister, Vol. X. p, 129. 

Some of the smaller sized Cyclonoa in the Bay also seem to move 
!ii a rapid rate, and are excessively violent, resembling the Tornados 
oa shore, which in tropical climates, and in Bengal especially, destroy 
literally everything in their progress, though their tracks are hut a 
few hundred or a thousand yards in breadth. These appear also to be 
common in North America from the St. Lawrence to the West Indies. 

In a newspaper account copied into the Bengal Hurkara of July, 
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1814, it is Btatod that on the 19th Nov. Ibl3, " a terrific tornado 
from the S. Eaatem board" was felt at Halifax, which " rushed up the 
harbour with a violence unequnlled since the tornado of Sept. 1793."* 
More than 190 vessels suffered from ita eSecte, -amongst which an 
named eeven sail of men-of-war on shore, many lives lost, &nd map* 
cJiantmen sunk. 

102. The Typhoons (Cyciones) of the China Sea appear to wy 
from CO or 80 railea to three or four degrees in diameter. 

We have no sort of details which would enable ub to speak of the 
BiEe of the Cyclones in any part of the Pacific Ocean. 

We shall subsequently see how this queEtion of the average size ^ 
Cyclones is of great import to the mariner. 

103. CONTKUPOBANEOITB, PahALLEL, AND DlTmiNO ClCLOireB. 

It is important to the seaman also to know that there are at times 
Cyclones which are contemporaneous (occurring at the same time) o] 
nearly so, and tb.c»^e sometimes eo near to each other as to travel along 
in parallel tracks, leaving but a very short distance between them when 
parallel ; or perhaps, as in the case of hail and thunder storms to bfi 
afterwards quoted, falling into each other when the lines of converging 
tracks approach closely, or follow each other upon nearly the same 
track. At other times they move forward on tracks which form aucli 
angles that the two atorms must meet, and at others again we h»Te 
instances of Cyclones starting from points nearly on the Bame nw 
ridian, hut in opposite hemupheres, at 5 or C degrees of distance each 
from the Equator, and pursuingeach their usual tracks, but revolving 
in opposite directions, according to the law by which they are afiectedl 
In some cases, also. Cyclones seem to be generated about the si 
time and in the same part of the world, but at very considerable dis- 
tances from each other, and Jastly there is no doubt that violent 
Cyclones sometimes divide into two or more ; each following a track 
somewhat diverging from tho other. The first case of travelling on 
parallel tracks, or nearly so, has certainly occurred both at the head 
of the Bay of Bengal, t and at its moutli in the latitude of Ceylon. J 

• I can trace no acconnt of this tornBdo.— H. F. 

t See Kinth Memoir, Jour. Ab. Soc. Bang. Vol. XII. 

I See FourtMntli Memoir, Jour. As. Soc. Beng. Vol, XIV. 
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111 botli these pases they were of amall extent, but in the first of 
great viol) 

lOl. The second caso of Cyclones following close upon each othefr 
luiil upon parallel tracks has also ocenrred in the Bay of Bengal* and 
in the Southern Indian Ocean as shewn by Mr. Thom. Mr. litDFiELn 
found that tho Cuha Cyclone of ISll, already alludi'd to, was pre- 
ceded by another, though amaJler and leas violent, and ho spenks of 
tlicm as "the two associated storms in the Atlanlic."t The third 
i-ase of contompornneous Cyclones travelling on converging lines 
occun-ed in the China Sea, when in Oi^tobor, ISiO, tho Thetis of 
Calcutta had a Tyfo on- Cyclone which must have travelled up from 
the S. 8. E. to the N. N". W., at the same time that the TkelU of Lon- 
don, only 200 miles distant from her, had a Tyfoon- Cyclone coming 
up from the W. S. W., these two tracks together making an angle of 
ibout if. I have no doubt that the ship OoJconifa of Madras, with 
300 native troops on hoard, must have run up to near tho meeting of 
the two, where alie foundered and all on hoard perished, J 

105. In my Sixteenth Memoir, already quoted at p. 47, tho ease of 
three separate and nearly parallel Cyclones occurs, tlie two outer ones 
travelling from the N. N. E. and the centre one making a small angle 
with them and apparently fniling into the Southernmost of the two, 
with a terrific whirlwind or waterspout occurring about the time and 
place of their junction. (See Part V, whirlwind of the Duncan.) 

lOG. As to what may occur at the meeting of Cyclones we are 

(jiiite in the dark, but I have found in the course of my reaeorches one 

instance of the meeting of two tornados — which seem to have been 

iiiiniature Cyclones — and which was observed at leisure by the inhahi- 

Mnts of a whole city. It is the following, which is slightly abridged 

(r^im the Annual Register for 1761, being an account of a tornado 

ilie 2nd May of that year at i past 2 p.m. at Charleston in South' 

Carolina, (called a typhon in the letter) which is said to have — 

• Ninth Memoir, Jour. As. Soc. Beng. Vol. XtL 

■| American Jnar. of Scienco, p. 366. 

t FonrthMoraoir, Jour. Ab.Sho. Beng. Vol, IX. ; and Seventeenth Jlemof r, Jonmal 

g. Voi. X Vlir. where the Former deductions from the loga of two sM[i. 
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.\8. soc. iseng. vol. A viii.wnere tnerormor aeaiictions trom tueioga ol two sM[a i 

I rtiAj are shewn to be perTeetty correct b; those of three olbers obtRimd some yettt ^^^M 
■ atlenmrAa. ^^^^M 
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" Paswd ilown Aehle; river and bare fatten apon Ae shipping in the Kebelliaii 
roads, with Each fnrj as to threaten the ilestrnction of the whole fleet. It vu 
seen from the town coming snifLl/ down Woppo creek,resembhiigacalnmD ofimoke 
and vapour, of which the motion Hosvcr/irregalarandtuniiiltDous. The qnantitf of 
vapour which coinposeil this cotamn and its prodijjiotu awiftneu Rave it such a 
priaing momentum as to plough Ashley river to the bottom, and Idave the channel 
ht,T»,,fiaating ttiiall erajt a'ld boe'i to a great dlileaeeliif thejlia: and nfimr. Whin 
emning dciea Athlty rictr il made a hdim ilhi conttant (Auhi/it; its diameter a1 
time was estimated at 300 fathomg and its heigh t at 35 degrees (seen Erom Charleston). 
It was mot at VVliite point bj anotlicr gast which cama down Coopers river,* 
was not however equal to tlie otlier, but njwa llieir meeting togrther the tvmuUtioHi 
agitation i>f the air mat mvcH greater, iiuamtieh that the Jrolh and vapour leemed 
to be thranm up to the height qf*0 degreet, mhlle i>i» cloHrlt that nere di-inen ii 
tlireotiane tereardi tkiaptaee teemed la be preeipilalai and whirled rrmnd at the e 
time nilh incredible velorily. It then fell upon the shipping in the roads, and 
Bcaree three minutes in its passage, tliougb the distanre was near 3 leagues. Of 4i 
sail S were sunk outriglit, and U. M. S. Dolphin with eleven others lost their n 
Thedamago which is valued al£200,O0O' was done instantaneously, and some whkh 
were sunk were buried in the water so suddenly a» scarce to give time tc those bi 
to get apon deck, yeCbut four lives were lost io them. The gust fixiin Cooper's i 
checked the progress of the tornado from Wappo creek, which had it kept oa « 
have driven tho town of Charleston bef jro it like chaff. This tn^mendaui coluion 
was first seen about noon upwards of 50 miles W. b. S. from Charleston, and destnjj'ed 
everything on lis road, making a. complete avenue where it passed amongst trees. 

The sinkiiig of the five ships was eo sudden that it was a doubt whether it was done 
ty the ' weight of the column.' or by tho water being forced from under them aod 
thereby letting them sink so low as to be covered and ingulphed by the mass of waterL" 

The paBsagea which I liave marked in italics are worthy of attention, 
as ehewing tLe close relatioa of tomadoe, of this class at least, to o 
Cjclones, in their travelling up at 25 miles per hour, their wave, their 
noise " like thunder," and their whirling ; but the moat interesting 
part, to us, is the fact that at the meeting of the two, — for the Cooper's 
river gust was evidently a smaller tornado— the phieuomena were 
mucli augmented in violence. Thie may be some faint iodei to what 
occurs at the meeting of two Cyclones, and is certainly a warning to 
every careful seaman. 

107. We have do sort of proof that hail storms are meteors t 
logouB to Cyclones, but it is worth remarking here that the Count de 
Tristan, in hia paper " On the progress of Storms in the Department 

* £20,000 in original, evidently a mistake if the five ships are included. 
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of the Loiret,"* Jays dowo after much investigation aa nmongst the 
aphousmB (brief phrases or precepts embodying results of the research) 
to which he reduces our present knawledge of storms (hail and thuu- 
der-storma): 1. That storms may be attracted by forests, and more 
than one may be so attracted at the Bame time, and that if they unite 
they may appear stronger afterwards. 2. That one stormy cloud 
attracts another and makes it deviate from ils route, the strongest of 
course being the least deranged. 3. That one cloud attracted by a 
Btroager one accelerates ita motion as it approaches the principal one, 
and that if it was in action, before being attractid, it may sometimw 
ceaae its ravages when approaching the principal storm, and that afb 
Uteir junction the mischief usually increases. 

108. The instance in which Cyclones have occurred on the e 
day, and about ou the same meridian, in o]jpositc hemispheres, 
occurred also in the Indian Ocean, in the Cyciones investigated by 
me in my Eleventh Memoir, Jour. As. Society, Beng. Vol. XIV. In 
these remarkable Cyclones, wiiicii are traced by numerous logs from 
the .28th Nov. to the 3rd of Dec. 18t4, two Cyclones were raging 
from Lat. 6° North and Lat. 7° South.f and in Longitude 87° to 
89° East, and each, while revolving in opposite directiona, was ad- 
vimcing on traeka diverging from each other and from the equator, 
along which, and on both sides of it, heavy Westerly galea only wore 
blowing, 

109. The case of a Cyclone of great violence dividing as it were 
or "throwing off" another, or several olhera, from itself, baa been 
also aatisfactorily shewn in our Indian researches. Col. Keis had 
already in his wort admitted the probability of this, and Mr. Tuom, 
who had not then seen the Indian Memoirs, thinks, p. 150, that at the 
formation of a Cyclone tliere may be " vast revolving discs, which in 
their early stages are so eitensive as sometimes to include within 
^eir central space J a number of lesaer vortices." The case in which 

' Anoftles do la Society Rnyalo dea Sdencea d'Orleans. See Quarterly Journal 
i.rSdence for 1839. p. 214. 

f It is probaLle that Iratli nero formcil on the HCth, but oui' niithority for that of 1 
1^1! Northern Heniiaphere does not begin till tlic £Stli, 

; Ilalica are mine : " within their areii" ie, I prpsumc, meant?— H. P. 
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the dividing of Cyclones lias been moat clearly and unequivocally 
traced, is that of the Calcutta Cyclone of June, 1842, whieh is fully 
inveatignted in my Seventh Memoir (Jour. Ah. Soc. Beng. Vol. 
XI.) In Ihia case the Cyclonea marked VII. on our Chart, No. HI. 
came up from the 8. S. E,, appealing to have formed not very far out 
at sea, or at most not farther than from Lat. 20° North. It was a 
severe rotatory galo with a pilot vessel at sea, and a rurious hurricane- 
Cyclone at Calcutta, driving and tearing half the ships from their river 
Riooringa, and Bwamping and sinking those which got adrift, with it 
dead calm and the shift in the middle of it. It was traced some 
hundreds of miles inland by a long series of reports ; and indubitably, 
after passing Calcutta, divided, as I have delineated it, into perfect 
Cyclonea of smaller diameter, but of less violence. The rate of tra- 
velling of the entire Cyclone from sea to Calcutta was about 5.3 miles 
an hour, and when it had divided, the branch seems to have travelled 
much slower, or about at one-half of the rate of the main body. 




1. TbE QENEBAL PfiACTlCAL ATPLICATION OF THE I,AW OF StoBMS, 
AS TO AVOIDINQ CvctONKB, PBESEHTlSd VesSEI.S FGOM DAMAGE 
WHEN INVOLVEB IN TUEM, AND rHOFITINO Dt TUEM WUES THIS 
OAM BE SAFELY DOSE. — 2. BeaEINO OF TllE CENTRE OF A CtCLONE. 

— 3. Wind ob Cyclone Points and Compass Points.^ — 4, Pao- 
dability of the incdbvino ofu'ends-and tue flattening in 
OF Cyclones on appboachino the land.— 5. Asoebtaining the 

TBACK OF A. CyCLONE. — 6. CoLONEL Kkid'b BuLE FOB LTINO TO. 
—7. SCDDDINO OB HEAVING TO. — 8. UstS OF THE TBANSPAEENT 

HoHN CAnna. — 9, Sfecial examples yob the West Inuies, 
Atlantic Ocean, Coasts and Seas of Eubope, Sodtiiebs 
Indian Ocean, Abauian Sea, Bat or Benhai., China Ska 
AND Pacific Oceans. — 10. Recapitulation of Casks of Eekou 

AND OF* GOOD MANAGEMENT. — 11. CasES OF SniPS PKETEKTED 
BY THETB SITUATION ON THE StoKM ClRCLE FEOM KUNNISG 
INTO A CyOLOSE.— 12. 1'bOOF op THE ACCOBACT OF THE BULES 
AND DBDUCTIOKa BY INFOBMATION OUrAINED AFTER PUBLICATION. 

13. Uses of the Law, and Rules, and application or Ta» 
Cakdb in Riyebs, Habboubs, and open Anchobages. 

110. The general peactical applicatton op the Law of 
SioKUs. Eveiy sailor can understaud wlieii he looka at a ivaterspout 
or a heavy duat-whivlwind, that a canoe or a Tliames wLeri'y caiiglit 
Bi it,» however cleverly managed and well prepared, even were she 
fitted as a life-boat, would run awful risks i that it would be the es- 
treme of folly to attempt to sail ikrouffh oue, and for the boat or 
eanoe-man not to do all iu his power to keep out of its way ; and 

' Kotonly in theviiiUnpsjt, batiriLhin the inyisible whirl of wind which G^rstbo 
una others soiipoBc to exist aroiind ihe part which we can discern, whicli hist is. 
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finally, that if tlio wnterepouts and wLirlwinde had regular 
of winds and progressions on given trocTts, which the boatman per- 
fectly knew, he might generally keep out of the way of harm, and 
Bometimes even profit by them. Thia is the seamnn'a own case. His 
finest merchantman ia but "a cock boat," and the proudeat line of 
battle ship " a great war canoe," which in a waterspout or whirlwind, 
in the shape of a hurricane or Tyfoon, may be destroyed or damaged, 
or get through it safuly, or profit by some parte of the wind if well 
managed ; or the Commander of which may iu ignorance run head- 
long into the mischief he dreads- Tliis is owing to tlte scale on which 
the operations of nature in Cyclones are performed, which is bo large, 
that to our imperfect fueuhics the winds always appear — and have 
hitherto been considered — as blowing in straight lines. The moment 
they are considered as carves, and probably purta of a circle at ellipse, 
and that this circle or ellipse is both whirling round and the wbtJe 
moving bodily forward according to fixed laws, the matter ia clesr; 
but there ia with many pluici aeamon great difEeulty in understanding 
how to apply this knowledge, which i ahal! now try to remove : ad- 
dressing myself to such as if we were sitting at the cabin table to. 
gether. 

111. It is clear that there are three kinds of cases for the manage- 
ment of your ship, in or at the approach of a Cyclone. You may 
avoid it altogether with sea-room and management; you may get 
through it safely by avoiding the dangerous centre ; by heaving to on 
the right tack ; or by running off in the proper direction ; OT you may 
even profit by it ! 

112. Let us take the first supposition — that of avoiding a Cyclone. 
Every aeaman almost has ehortened sail or altered his course, and 
many have hove to, to avoid a dangerous looking waterspout. Well; 
this is the most usual method by which circular storms are aroided, 
for they a e n ther more nor less (foryour purpose) than windspoutg* 
travel! n along given tracks at: certain rates, of the neighbourhood I 
of wh I tl e weather and your Barometer inform you ; and of the , 
c u ee { e t k,) of whii^h I shall shortly shew you how to form a 

n here lo agree with any of the theories menCioned p. IS to p. 23, 
iviiig thi' (lUiin csjilaiialion in the camnioacst ivords that I Vaa fiocL 
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tolerable eatimate, by the winda, your transparent Storm Curds, nnj 1 
your log. K that course crosses your track it is plain that you may 1 
heave to and let it paea on first. If you are on that side of it that 
by standing on, or standing back, for a time you increase your di»* J 
tance from it, or get out of its way, of course you will do bo ; and ia 1 
botb these cases you will have aootded a Cyclone by your kuowledgA I 
of the Law of Storms. 

113. But next; from your poeition, or for want of sea-room, or A 
from the excessive suddenness of the approach of a Cyclone,* you iiif^ I 
be involved in one. Your busicess aow is to get out of it as aoon, 
and with as little damage as you can. 

The dangers to a veaael in a Cyclone are three. The veering of the 
wind ; the excessive violence of it near the centre; and the sudden 
calms and ahifts and awful eea ai the centre. All these involve, a« 
JOB well know, damage and loss by diaiiiaating, straining, leaks, and 
distreaa of various kinds up to fouudering ; and you wil! find in the 
present Chapter ample rules to shew you that if involved in a Cyclone, 
nwn vnth a fair wind, you should ofteu heave to, not to apprnat-h the 
centre, or with a foul one that you should, if the weather possibly 
admits of it, stand back ; that if you have to heave to, jou will, if 
you take the right tack, have both the veerings of the wind, and the 
■hifl of it such, that you will always " come up" to it, and run no 
risk of being taken aback ; while if hove to on the wrong one, you 
will certainly have the wind heading you off, and in all probability be 
taken aback if it shifts. Of the dangers in all these cases every sea- 
man is aware, as for instance that of getting stern- wayt in a hurricane; 
and it is one, and not the least of the practical applicutiona of our 
* See what ie said at p. 89 to p. 92, of the rates of travelling of Cyclones, 
f Oetting stem-waj. — This taking aback in a tempeet wo all know to be most 
Itngeroiu, not only on account of llio getting Blern-wav, here mentioneii, being 
puttied, dismsstei), ajid the like ; but from another diuigcr. which is not sufflciontly 
•drertad to I chink ; and this is, that a vcese], amy, in one of the t«nific gusts which 
■ccoiDpanj' these sudden shifts of wind, he thrown on her broadside in Llie tiuugb of 
the sea, with her deck iojoarda the seal la such a case, sjid I have many instances 
of the kind on record, she is in Ihe position of a vessel which has fallen over to sea- 
wiirdon a reef ; and there is every chance that her hatches vould be beaten In, wbieh 
might swamp her, or that if her bulwarks are too high and solid she ma; he kept 
doiTO bj the weight of water on deck. Hatches (ut: not Uitiinlly nindu strong enough. 
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Suioace, that tliero is ecarcely yet a ca&e on record, iu oil the loga thst 
have bceu exam i tied, wbere ebips which have suflercd in a Cydane 
might not have escaped uith fur lea loss, if Ibcj could nut hare 
avoidt'd the Cyclone, ur perhaps without any, by duo atteotiou to our 
rules; and we can pretty nearly demouatrate also, that many which 
have foundered uruat have done so from- utter iyuorance of the danger 
tbey were running into ! 

114. The last L-aae of which 1 have Bpoheu is thst in which you 
vo^y often profit by a Cyclone. This is strange and i^tartliug enough, 
coiu[)ared with the feeling of utter helplcasn ess uith which we all used, 
in former days, to regard these (jluenomena, but it is alt comprised in 
these few words. If circvinittanees allow you, sail along with it or run 
round it, inatead of tailing through it. Go back to the consideratiou 
of the wherry or canoe with the waterspout or whirlwind, nt the com- 
nionccmeut of this chapter, and you will at once see how this mv;/ be 
true. I shall now procood to shew you how it is true, and how you 
may malie it true for yourself, at least iu ordinary caaee. 

115. Beaeihg of the ceniee or a Cyclone.— Considering then 
evLTy Cyclone aa a great whirlwind, of which the outer part, as to 
strength, ie a eommon close-reeled topsail gale, such as no seaman 
cares for, and no eeaworthy ship is hurt hy, but of which the violence 
increases with great rapidity aa the centre is approached, till close 
to, or ot it, it becomes of destructive fury. And considering also the 
centre, though it may be a fjiace from one to perhaps fifty miles in 
diameter, as a mere point, round which the whole storm is revolving, 
our Srst core must be to find how this point or centre bears fi-om as' 
for this is what guides us in our future consideration and manoeuTE^S. 

lie. This is simple enough when the Cyclone has fairly and une- 
quivocally commenced ; I mean both as regards the state of the wea- 
B full of the Barometer. The seaman should then mark off 
.3 Chart, and placing that IToru Card which belonge to 
B he is in, upon it, viiih the wind's place, as marked on 
?, over the ship's place, he will see at a glance how the 
centre bears from him; thus in tlie Northern hemisphere with the 
wind at E. N". E., the centre of the card, which is that of the Cyclone, 
e seen to bear S. 8. E. from the ship, if at East due South, and 
t E. S. K, S. a. W, xf her, and so on. 
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In the Soalbern Lemiapljere utnain, a N, W. wind would give the ] 
centre bearing S. W., and u 8, S. E. wiud would give it bearing E. N; 
K., aud so on auccesBively. In a word, every wind will be a miuuW 1 
tangent to a circle of greutcr or less diameter, atid fiir prnctical pup' I 
poaes wo coDsider the centre bearing about at right aoglea to it. 

117. As aeameri however are not accustomed to consider the winds I 
as tangent lines to a circle, and the bearing of the ceutre perpendicu- 
Inr to them, tiie consideration of "bow the cenlTe bears," even with 
tlie aid of the Storm Card, may henco PonielimcB be found puzzling, I 
add, as an assist ance, the following tiible, wliii-h some miiy fiud it use- 
fid to gknce at. The middle column ri-lates to those at each side. 



In the Noktlikb;! Hbhib- 
riiKRE when tlie Wiud is 


Tlie ccnlra bcara aliout 


In the SouTHEBN Hejcw-' 
i-HEBBwheii tlie Wind ii. 


SORTH. 


EAST. 


SOUTH. t 


N.l. E. 






E. Ii. S. 






S. \,. W. 


N. N. E. 






E. S. v.. 






i*. S. W. 


N. E. b. N. 






S. E. 1i. E. 






H. W. b. W. f 


S.B. 






S. A'. 






S. W. ( 


N.E,b E. 






S. E. b. 8. 






IS. W. b. S. 


E.N.B. 






S. S. E. 






W. 8. W. 


E.b.N. 






S. b. E. 






W, b. S. 1 


EAST. 






SOUT/r. 






WKST. 1 


E.b.S. 






S. b. W. 






W. b. N. ' 


E. S. E. 






S. S. W. 






W. N. W. 


S. E. b. E. 






S. W. b. S. 






N. W. h. Vf. 


S.E. 






A ir. 






N. W. 


S. E. b. S. 






9. W. b, W. 






N. W. b. N. 


S. S. E. 






w. s. w. 






N.N. W. 


S.b.K 






W. b. s. 






N. b. W. 


SOUTH. 






WEST. 






NORTH. 


B.b. W. 






W. b. N. 






N, !i. E. 


8.8. W. 






W. N. W. 






N. N. E. ' 


?. \V. b. S. 






N. W. li. W. 






N. E. b. H. 


'■. W. 






,v. ir. 






S.E. • 


- W. b. W. 






N. \V. b, N. 






N. E. b. E. ■• 


W S. W. 






N. N. W. 






E. N. E. J 


W. h. S. 






N. b. W. 






E. b. N. ' 


■VEST. 






NORTH. 






^AST. ,„ 


W. b. N. 






N, b. E. 






E. b.S. 


li. N. W. 






N. N. E. 






E. 8. E. 'II 


N. Vf. b. W. 






X. E. b. N. 






S. E. b. E. , 








N.E- 






S.E. • 


M.W. b. N. 






N. E. b. E. 






8. E. b. S. J 


N. N. W. 






E. N. E. 






8. S.E. 


JJ. b. W. 






E. 1,. N. 






8. b. E. H 


SOHTU. 






EAST 






.SfUri/. 
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118. The following is from the Nautical Magazine of December, 
1846, p. 651, and as wo cannot have too many ways of considering the 
matter, to facilitate its apprehenaioii to those who find it difficult to 
understaud this all-important point of the bearing of the centre, I 
have given it here : 

" We left you wilh tlie first fiiir winil of a hmricane, fHnn whicli yon were to 
BiceitaiD al once the direction of the focaa from yoa. Tha method we gave yoa 
wu good and simple, but pcrimps the tbllowing maj be more so. Tarn joui back. 
to tbc wind, thea if you arc in North latitude it will be on your left hand, but if 
you are in South latitude it will he on joor right, in both cases at a right angle 
from the direction in which you are looking. This rnlo holds good, jou will per- 
ceive, from the very nature of a wMrlwtnil, in all parts of it clenr of the focal. 
Having determined (he diructiou of the focus from jou. the next step to be talLenIo 
avoid it depends on the part of the hurricane eirele ou which you find yourself to be, 
along wilh the direi-'tion in which it la travelling ; your prmcipal object is to avuid 
the focus as you would a natcrspoitt, and to do this yon maet give up the idea of 
keeping voor coarse, even should the hurricane wind which yon have be fair — male 
a fair wind of it if you like, but aot to run into the focus. The Piuto and the Sfaria 
Smimet did this, and both anffcred tor it' Let ns suppose yon were on board Iha 
Flvte (in North latitude) when she had her first hurricane, wind E. and E. S. E. 
Taming your back on the wind, and facing yoorseif W. N. W., wonld have f^ven 
yoa the focus of the hurricane on yoor left bond, at a right angle S. S. W. of yoD. 
It vrould then be clear to you thut standing down to the Southward vronld betht 
could adopt, as it would take yon into the nuddleof the storm, and 
Itnowing that the hurriranc was travelling to the westward, as the hurricanes of tha 
China Sea do, yoa would have immediately pnt your ship's head to the N. E. and 
have sacrificed a day to get ant of the woy of it." 

119. The Wind-Points and CoMPAsa-PoiNTa.— This subject of 
the bearing of the centre leads me to remark here that the sailor irill 
often find himself puzzled,_at first, by the difference between the 
TTiND- CIS ctK- POINTS on our Card, and hia Compnss- points. I mean 
by wind-circle- points those points of hia Compass at which he finds 
marked on our Horn Card, the wind which ia blowing ; and these are 
different in each Hemiaphere. Thus the North wind- circle- point ia 
at tho "Western Cora pass-point in the Korthern Hemisphere, and at 
the East Compasa-point in the Southern Hemisphere, The following 
is a table of these points arranged with the Compass-points in the 

cs of these ships will lie snhfcqnently given, (pp. 1J8, IB", 249.) 



I FiBT 

XmidcQ 



PiaTin.§ 119,] Hibh of Cyclone PoinU. 

middle, and the wind-circle-poiots on both aides, but aa the woi 
I'dfcle-point ia somewhat uomanageable and Qerman-loobi 
aind-point leads the mind to thmk aB usual of the point /r 

BlfcA the wind ia blowing, I have preferred our word Cyclone, 

beaded the table on each eide with the word Ctcwjkb PoiST, so that 

the Bailor cannot, I hope, niisuuderHtand it. 



ordj^^^H 





Is at the Compui Point 




ihe Cjclone Point of- 


at— 


ibe Cycbiie i'oiot of— 


SiST. 


NORTR. 


n'£Sr. 


£,b. S. 






N. b, E 


W. b. N. 


LB.E 






N. N. B. 






W. N. W. 


S,Kb.E. 






N. E. b. N. 






N. W. b. W. 


S.£. 






N. E. 






N. W. 


S. E. b. S. 






N. E. b. E. 






N. W. b. N. . 


8. S. E. 






E. N, E. 






N. N. W. 


S.b,E. 






E. b. N. 






N.b.W. 


»OITTB. 






EAST. 






NORTH. 


s l>. W, 






E. b, &. 






N. b. E. 


- s. w. 






E. 8. E. 






N. N. E. 


■.W.b. 3. 






8. E. b. E. 






N. E. b. N. 


a. W. 






8. E. 






N. E. , 


a. W. b. W. 






8. E. b. 3. 






N, E. b, E. 


w. s. w. 






S. 8. E. 






E. N. E ' 


W.b.S. 






S- b. E 






E. b. N. ' 


WEST. 






SOUTH. 






EAST. 


■ff. b. N. 






S. b. W. 






E. b. B. 


W.N. W. 






8. B. W. 






E. S. E. ' 


H. W. b. W. 






S- W. b. S. 






8. E. b. E. 


N.W. 






S. W. 






S. E. 


If. W. b. N. 






S. W. b. W. 






S. E. b. S. 


N. N. W. 






W. S. W, 






S. 3. E. 


N. b. W. 






W. b. R. 






S. b. B, 


XORXS. 






WEST. 






SOUTff. 








W. h. N, 






S. b. W. 


s! N. B. 






W. N. W. 






S. S. W. 


N. E. b. N. 






N, W. b. W. 






S. W. b. s. 


S. E. 






K.W. 






s. w. 


N. E. b. E. 






N. W. b. N. 






S. W. b. w. 


E. N. E. 






N. N. W. 






W. 8. W. 


E. b. N. 






N. b. W. - 






w. b. s. 


EAST. 






yORTH. 






H-i^sr. 



It IB almost super9uous to remark here that the Cyclone point iS' 
always eigM poinf» distant from the compass point, but to the right or 
left of it (looking towards the centre of the cirdo), according to the 
hemisphere in which the ship is. Thus the B. N, E. Cyclone 
the Northern heniisphefc ia at the K. N. W. compass point 
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pointB tu tlie right liaiiil, and in the Houtbern Ueiiiidphere it ia at the 
B. S. E. compass point or eight poiiita to the left hand. 

120. Pbobabilitt of the iscubtiso of the wikdb is a Crowiire, 
I should montioii here that, though for conveuience' sake I hava spoken 
of the wiud as blowing ia a circle, and the foregoing tables are calou- 
lated oa that HUppoHiliau, j*et it is by iiu means certain that it is a.true 
circle, or that even if the whole body of the storm be circular, 
the winds v.ithin it blow eveiy wbere in eiactly concentric circles. 
Mr. Keufield on Ibis subject snys, in a recent memoir, (Amerieaii 
Journal of Science and the Arts, Second Series, No. I. p. 14.) 

■'Wben, in 1S3U, I first Bttcmplcd to OBtublish by direct evlilence the rotatiTG dia- 
ractcr of gales ur tempcsia, I had only to encounter the ibea pretailing idea oF ■ 
general rectilinear movement in the.^j winds. Hcnco I liavc deemed it aufficient (o 
describe the rulQtion in gcnornl IcrniE, not doubting that on different sides of a rota- 
tat? etorm, oa in comman ruins or elujfgisb alunos, might be found any course of 
wind, fi-om the rotative Co the rcctiliuuor, togetho' with Taryiog; conditions as reganli 
clonde and rain. 

" But I have aever been able to conceire, that the wind in violent storms morea 
only ia circles. On the contrary, a vortical movement, approaching to tbat which 
may lie leen in all leiiaer voniccs, aerial or aqucona, appeara to bo an essential cle- 
ment of their violent and long continued action, of their increased energy towards 
the centre or axia, and of the accompanying rain. In conformity with this view tlie 
stonn figure on my Chart of the storm of 1 830, was directed to be engraved In spiral 
or involate linos, bat this point Has yielded for the convenience of the engraver. 

" The common idea of rolntion in ciicles, however, ts surticicnlly correct for prac- 
tical porposcB and for the con? tructioo cf diagrams, whether for the use of mariners, 
or for determiniog between a rotative and a general rectilinear wind, on one linnfl, 
or the lately alleged centripetal winds on tlie other. The d^ree of vorlioular incli- 
nation in violent storms muiit be subject, locaUy, to great vaiiations ; but it is not 
probable that on an average of the different sides, it aver comes near to forty-five 
degrees from the tangent of a circle, and that such average inclination ever esceeds 
two points of the compass, may well be doubled," 

121. And while Mr. Eedeiilld was writing and publishing thia 
in America, 1 was bo fevtuuate aa to be proving it in India, for one 
storm at least, that of the Charles Heddle, wbicb vessel in a Cyclone 
off the Muuritiua scudded round and muud for five succeisive days! 
In a Memoir, the Thirteenth of my Series, published in the Journal 
of the Asiatic Society of Bengji], Vol. XIV, p. 703, iu which tliia. 
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Btorm and the Charles JTeddle't manceuvres are analysed ia close 
detail,* it 18 I think distinctly enough shewn that the averasje resul- 
tant curvpf of the winds for dve dnya was an iLicurving and flattened 
spiral, like the figure helow, in which (nithout reference to the Btorm 
waye) the ship may in that time have made a curved course from x to 
y.ajid we may imagine that at the centre the incurvingof the winds 
was fullythat of iho arrows whii-h 1 have marked there. 



n 




* The Ckariri Be'lu'L't log and its Bna.1; 
in die Nautical Mngozinc far 1846. 

f I explain tliese terms. B; ilie total TemllaHt of the ninds ii meant Id mele- 
urologj the calcolatiug each separate wind during tfac oQaiber at bourg it blowe in 
a, giren tiTn<!, its direction being in nauti<:al language ' a coniee,' and the time or 
number of hours ' a distance ;' the strength being alwajf Buppoaed the Eame (or this 
muy also be used), and all these coursea and distances, (direction Bnd time,) may 
make a traverse (able, of nhich ss niual one course and distance is the result. Thus, 
if in 21 hours we have 9 hours of N. E. and 15 of S. W. wind, the resultant is 6 of 
S. W. ttiiidj or the whole atmoqihere of the place roaj he supposed to have moved 
for 6 hours to the N. E., if the strength of the two winds was alivay e equal. This 
is the remUant of the wind. If instead of the traverse table we project the direi;- 
lions of the wind for courses, and the hours it blow for distances, we shall have n 
line of some kind, which in this case is a curve, and tbi» is Ihs reanUanl ctirveolCbe 
wind. Now in the run of a vessel, scudding under bare poles, her run per hour raaj 
be supposed to be an indication of the strength of the wind, bnt then tl 
distance »hewn bj log becomes the lesultanC, indicating from which quarter also the 
resultant wind bleu. 
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22. And I have eaid in reference to this r^iult, that it appean 
ne not improbable that, while at some point in the whule zone of* 
Cyclone the « ind may be bltucing in a true circle, it mtiy on the inner 
■r central side of that part be a Heriea of incurving spirala,* (apirakof 
Torticular inclination, Mr. Besfikld calls thBin,)and that on the outer 
part there may be a centrifugal (t. e. a curving off from the centre) 
tendency. I hare farther said, and tliia may not be out of place here — 

" If (for (he sake oF hypoIheHis onl}') we ailniit this incarving of llie winds, il fnl- 
lowB that there mnj be also, nol a single incurving of the flame rate throughout Ibe 
wbole breadth of the atorai. bat lliat the incurring id a^ bo much more Exceasive, 
and amount to two or three point* when the centre is nearly Hjiproached, and even 
o violent Bt the centre aa to prevent ihipi drifting out of it t just like thevort«i 
of a whirlpool or atide-eddj; which last wo know will orieti give a boat's creni 
heavy pull, or a ship much trouhle, before they get out of them. Dom it not sats 
chat we have her* the explanation of how some ships, asinthecD^eof the RnNnimrdt 
and Brilon, in my last (Xlllh) Metnoir, may be blown anil drifted round and round, 
vithoat drifting out of the fatal centre which nc should look fur them, nautically, to 
a, and which other shipa there is no doubt roallj do. An exeessive incurving of 
the winds towards the centre, like (he wind arrows at the centre of the figure i« one, 
one very likely mode "jf accounting for vessels remaining in this hopeless stalei 
and moreover it may assist us in supposing how some dismal losses have occurred, 
whilst other ships in cumpany have escaped. It adds alw a most powerful argu- 
ment, if any were wonting, for cverj' pT'ecaation to avoid the eentrea — ind fee aveij 
one who can contribulo to these researches to do so." 

123. I have farther, in relation to this question, eiprowcd a ndW 
that it may be possible that when Cyclones are increasing in diuMtor 
or dilatinf;, the spiral is a (//verging one, or that the arrows curre ont- 
nardly, and when it contracts (see p. 91 for the contracting ifad 
dilating of storms) the spiral ia a converging or incurving one. We 
do not yet i:noa> this, but it is probable, or possible ; and the seamau 
when using the foregoing table and his Storm Card should bear in 
mind that the wiud-arrowa and bearing of the centre ore not strictly 
mathematical lines and curves, but may vary a little ; though nsaally 
not BO much, unless very near tbe centre, as greatly to affect his esti- 
mate and mauagemeut. 

Mr. Bi^DFiELD, we have seen, thinks it within poasibility that the 

* " lanircatiiig " is, I know, (he English-Latin word, but Incurving ia ■ nnch 
EQore manageable one for sailors. 
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faourving* may amount to two points, or 22° near the centre, and my 
own. viewa, as oipreaaed above, would require fully thia. I have in the 
Memoir quoted, sbewn how this incurving may affect our calculations 
of the bearing (the exact bearing) of the centre, and when we arrive 
at that part of our lessons which ahewa how the track of a storm may 
he pretty nearly calculated by the veering of the winda, we shall again 
allude to this subject. For all practical purposes however we may 
say. for example, that if in the Northern hemispliere, a Cyclone has 
tairly begun at E, N. E., the centre hears about S. S. E, from us, and 
we have then plenty of room and time to make even half a point, on* 
way or the other, in the bearing, of little or no consequence. 

124. I have fortunately the log of one ship in which this incurr- 
ing of the wind, or what appears to mo to be equivalent to it, is 
marked. It is that of the Thalia, Captain Biden, Track g on Chart 
No. II., which vessel in Lat. 28° to 31° South, Long, 55° E., eiperi- 
enced a furious bum cane- Cyclone from the West to the N. W., having 
rgn as long as siie could carry sail to the 3. W. with a heavy and in- 
creasing N. W. f gale. She then laid to at 2 a.m. on the 4th April, 
when her storm sails, raizcn mast, boats, wheel, compasses, &c. were 
in a ehort time carried away, rudder-head split, and other severe 
damage done, so that she was no doubt close to the centre. She now 
found the wind " aitei-nating four or Jise poixtt, viz., from IT.W.to 
W. b. S. and viae verta !" 

The next day, the 5th, the wiudia marked as " allernalinff We&t to 
K. N. W. i" on the 6th as " alternating N. W. to S. W. ;" on the 7th 
at 1 p.m. Nautical time, wind N. W. ; 5, W. N. W. ; 10, West ; 5 
A.M. W.S.W-, the^ky completely overcast, the sea one sheet of foam. 
On the Sth, the hurricane is said to be abating, the wind being West 
at noon; at 9 p.m. W. N. W. ; and at midnight and following morn- 
ing Teering to S. W., South, and South East, when the gale broke up. 

During 4i days the ship was drifted to the S. E. b. E. 248 miles, 
which would give a mean drift of little more than two miles an hour 
in a direct line, but she probably made twice as much distance per 

* He uses the words " voiticutar IncHaation " to express this, but I shall prefer 

kviag as the simplest of the two for the plain seaman. 
Her Burometer had been nnfortiinatelj destroyeii by an ari:iJ8nt. 
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hour, Bincp, by the nlleroating of the wiudg, she tnufit have drifted 
over a siicce'ssioa of curves. 

Since sLe was liove to, it is evidrnt that she was drifted nearly with 
the centre, and as the gale fi-oin N. "W. abated at from West to S.W. 
ending at Simth anil S.E., that she drifted as it were through the body 
of the Cyclone, while U moved slowly away from her, and that slie 
was constantly, so to speak, during the 4th, 5tb and 6lh, while the 
wind ia said to be alternating— by which I understand veering several 
points in an hour or two^whirled back into the more central parts 
of the vortes as it passed on. In the curved wind-arrows at the oentro 
of our figure at p. 109 the arrow at the upper part esactly shews a 
wind, along the curve of whioh, if wo suppose a ship to be slowly 
driven, this would by her drii't and the motion of the vortei give her 
winds alternating between West and N.W. or thereabout, for we must 
reeoUect that all these data in weather of such Beverity are neceaaarily 
vague and imperfect. The Thaliu't Log indeed notes as follows :- 

" TheoltemHlioiiaof ihe wind (as uodced) vera mast rrequsuCnii the Sth and Gth.* 
The spraj from the waves beating over na as ihitk aa rain, the chanEes of the wi 
cuold onlj he correctly ohaervcd hj (he ciTeet cm the ship's conrap, or as she lay to 
CoiapoES." 

We are nevertheleaa in this, as on so many other pointa, greatly 
indebted to Captain Biden for these notea, and I doubt not that intel- 
ligent seamen will now see the importance of marking correctly the 
veerings and oscillations of the wind, so as to furnish na with a clue 
tothe right nndcrotanding of this deeply interesting and highly import- 
ant fact in our science— the incurvingof the winds towards the centre. 

"We have oiberandatrongeiamplesof this alternating of the winds 
close to, or at, the centre of Cyclones, of which I will quote but a few. 

In the terrific CycJone in which the True Briton and Eunnimede 
were thrown on the Eastern Andamans, (see p. 56) the Log of the for- 
mer veaael, while drifting with the vortex in a helpless state, BBy«, 
" wind variable from N. E. to E, S. E.," and again " ship heading from 
S. E. to North, and wind blowing all rotmd the Compass." 

125. In the TAomas Grenville'i Cyclone, to be subsequently meil- 
tioned, it is noted just after the passage of the centre, that the wiiid 



aa "blowing ii 
• She had mn clt 



wful gusta from East to N. N. E." 

re, btrors broaching to and losing her 
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In the NorthamherJand^w log, also to be 8ubB«nieiitlj' meutioned, 
the wind close to the centre is noted as veering from South to East, 
the vessel being kept aa much as possible before it. 

A Htill more recent instance ie the ea,ae of the ship Caledonia, from 
China to Bombay, which ship ' chased,' overtook, and ran into a small 
Cyclone, No. XIV. on Chart No, III, (see Jour, As. Soc, Beng, Vol. 
XIV.) till she reached the calm centre, and for three hours before she 
did flo, her log Btat«B, "Heavy gale, windnhiflingjrom South to S. £.'' 
(lud " increasing gale, leind contimtaUy thiftingfiom Soulh to 8. E. and 
bae& o^ain ;" and these are ciactly the alternations which a ship 
running into the vortes of a Cyclone in the Northern hemisphere, 
on ita Eastern side, should have fron* incurving winds. 

126. Mr. TttoM, p, lOS, describing the Mauritius Cyclone of 
IS40, sayB, ' 

"As the Torteic ftpproschod, and the wind began to be marked by lolls M one 
mooient and fierce ipiral gimcs' at the neit, we oheerved several of these (Casimriiui) 
lre6a, aa if iuddeHig Iwttled raiiiid, broken off in an instant, and bome awaj Tor 
nam disttmco on the breast of the tempest." 

It would seem also that this incurviJig takes place sometimes at a 
distance from the centre, for in the Log of the shij) Sophia Fraser, 
running to the S. W, b, W. in the verge, and within the body of a 
Cyclone in 12° to 15° South and from Bl° to 78" East (track pp. on 
Chart No. II.) the wind is noted as veering from E, 8. E. to N. E, in 
the squalls and then back to E. 8. E. When tiie ship, unable to run 
any longer, hove to, the wind appears to have become steadier aa the 
Cyclone left her. 

127. Perhaps a, further proof, or rnther an indication, of this, may ' 
bo found in the remarkable instances, of which there are many and 
recent ones, of ships being surrounded or having their decks covered 
during the passage of the calm centre of Cyclones, in the neighbour- 
hood of the land, with land and aquatic birds, butterflies, horse-flie** 
&c. Now within a Cyclone these animals must be incapable of doii^ 
mare than keeping themselves in the air; as a good swimmer in ft 
Mrong current or eddy can only keep himseif above water, but cannot 
rtem or cross it. They must therefore, we may suppose, be gradually 
laiTied inwnrcis by the incun-ing tendency of the winds, and at 
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centre are kept there because they cannot fly ont of it, and when it 
reaches the ship they of course make a last effort to reach her as a 
resting place. If the wind hlew in true circles they would be scattered 
ftlt over the body of the Cyclone. In Part V. whore the duat whirl- 
vinds of India are mentioned, I have detailed one instance in which 
I my*elf «aui the incurving of the wind most distinctly marked. 

123. Flattbnino or of the cibcle or a Ctclose when afpboack- 
IHO HIGH LASD', Another conaideration muat be noted here. When 
the tracks of Cyclones approach the land at tight angles or nearly bo, 
and especially if there be a considerable extent of high land, it seems 
very probable that the vortex may he^attened j«, as it were, and the 
winds thus blow, for the land side of it at least, in an oval. 

In the following figure A repreaentB a JVor^a "Norther" of the 
Gulf of Mexico, which we may suppose generated in the Gulf of Meiico 




or Caribbean Sea, and travelling up from the E. S. E. or S. E. till it 
strikes upon the ahorea of Teiaa and the Northern part of Mexico, 
become thereby so flatteued in, as to produce a much larger propor- 
tion of Northerly winds than would prevail in the same Cyelon& in a 
wide open ocean. The figure B in the nest page is an instance of the 
same kind, where a Cyclone crossing the Bay of Bengal, in so low a 
Latitude as C and 7" North, (and this has occurred, see p- 49,) strikes 
on thehigh laud of Ceylon. Ihewuvy arrows arc drawn in both fi 
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to show what may be (or mu«i be at the Burfuce) tlie effects of chaina 
of hills or mountaioa, and if these crosa the trauk of the storm at 
right angles atill greater deviatioas must ariae. 

We do not, it should bo remembered, inota that all or any part of 
this takes place, but it is evidently of high probability that it does, and 
the aeaman therefore should duly allow for it, if near the land, in his 
s considerations. We slmll by and by see bow this probability 
it be foi^otton when putting to sea from a roadstead or harbour. 




. AacEBTAiKUfa TOE TEACK OP A Cyclone. The seaman now 
I presume knows bow to estimate the bearing of the centre from him ? 
and I have detailed in Part II. the usual traclts of storms, at p. 8 tlio 
law of their revolution, as laid down by Mr. Bedfieid, and now bo 
amply demonstrated for both hemispheres ; but as there are still great 
traots of the globe, though much frequented by shipping, in which we 
are ignorant of what may be the tracks of Cyclones, it may be as well 
to give here the method by which a careful Commander may, tipproit- 
mately at least, estimate what is the track of an approaching Cyclone, 
or of one towards which he thinks heisniuning. Ke will find it useful 
to do this, not only in parte where the tracks of Cyclones are un- 
known, hut also where they are pretty well ascertained. He should 
always;, in a word, look on the centre of the hurricane as a privateer, 
or a pirate, or an enemy of superior force, and make his calculations 
^^^br avoiding its neighbourhood. He must not forget, that if he has 
^^■Km course and drift, the storm has nlso a course of iVi own, and brings 
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with it currents, scb pp, 12 and IS (often strong ones,) to both of 
which he muet attend. Becollocting this, he may now farther uee hie 
utorm card, with hie log, to judge how the Cyclone itself is travelling, 
in the following manner. 

K it be supposed that the Cyclone ia travelling from the S. B. to 
the N. W., it will be seen that, supposing the ship in any part of the 
circle, this will give dift'erent changes of the wind to what would occur 
if it were travelling, say from E. N, E. to the W. 8. W. An allow- 
ance being made for t!ie ship's track between any two changes of 
wind, ho wiD find that the line between the two points occupied by 
the centre of the circle, will lie in a direction which ia ttearly that 
of the tract of the etorni ; and that in all which follows, he will only 
do what he does when sailing in fine weather along the shores of which 
he has no eiaet chart : he takes the bearitiga of two head-lands, 
guesses their distance, and from his run lays down a sketch of the 
trending of the coast. 

130. The track is estimated by projection, as in the diagram, 
p. 118. 

Draw a small line through the ship's place at A, in the direction of 
the wind, which we will call N. E., and another A B, from the same 
point, perpendicular to it, or S. E., which represents about the bear- 
ing of the centre of the Cyclone from the ship, at that time, in the 
Northern Hemisphere.* We can only gnese at the distance, which 
we do by estimating it from the violence of the wind, the rapidity of 
its changes, and the fall of the baroraeter.f I should say, that for a 
strong gale, which would allow a good merchant ship to carry her 
close-reefed topsaila and foresail, wo might allow 200 miles. For a 
hard gale, in wiiich the foresail could scarcely be borne, 150 or 100 
miles, and for a very severe gale, a still shorter distance. The veering 
of the wind, the increase of its force, and the fall of the barometer, 
I rapid tlie nearer you are to the centre, and some 
etorms are also more violent and travel faster than others. 

■ True, and not compass points of the wind, should be uaed when the variation is 
considerable, if it be intended to consult the chart, or the track estimated from file 
oolnpaBS, wind and course should be corrected for variation. 

t In Part V. I i»Te eodeavonred to Iny down mles for making the rale qffuU ot 
*- " ' ■'- '"-luncc of the centre i witb what Buccesa the sailor 
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Let ua then put down 150 miles on this S. E. line, or from A to B, 
for our present distance from the centre of the Cyclone, and i 
hours afterwards let us auppoao the ship to have made 54 miles 
South course, bringing her to C, and that the wind is increasing fast, 
but is still at N. E., with the barometer falling, and every other 
appearance of bad weather. 

Mark off thia run of 54' on a South lino, and as the wind ia still at 
N. E., draw a S. E. lino as before, which points again towards the 
centre. AV'e have to consider now that we are probably nearer to it 
than before, for we know that il aleo, in these sis hours, has been 
travelling to the Westward between 8 and 16 miles at the least, and 
the barometer has continued to fall, and the BquaUa are much more 
riolent and frequent. Taking 12 miles an hour, or 72 miles for the 
Bx hours in the compasses, we find that this distance from B wUl 
sti'ike upon the S. E. lino (which is the perpendicular to the wind'i 
course, and now the bearing of the centre) ab D, which wo may thi 
take to be the new place of the centre. This, it will be seen, giv) 
the Cyclone a W. N. "W. course, which is a hkely one, and places thff ' 
ship now at only 58 nules from its centre. It ia clear, therefore, that 
vo are thus running in upon it, and though our distances are mere 
guesses, they are, for the Bay of Bengal and the China or Caribbean 
Sea, cfj-y strong p-ohabililiea, because of tho continued fall of the 
barometer, and the great maaa of evidence which eiists to prove, 
that at certain seasons almost all their rioleut storms are Cyclones, 
and move from the Eastward to the "Westward. 

I have placed on the Southern half of the Diagram, a case wherein 
another ship E, in the same tempest, at the same time, but at a dis- 
tance of 220 miles from the ship at A, may have the wind at N. W. 
first, and steering N. E. 54 milos, to F, bring the wind to "West, be- 
cause the centre of the Cyclone, travelling as we suppose, bears then 
about 82 miles North from her. From evidence published in my 
Fourth Memoir, Jour. As. Soc. Beng. Vol, X., there seems little 
doubt that the unfortunate ship Qolconda, which foundered with 300 
Madras troops on board, must have run from the south side of a 
linrricane into its centre, in the tjfoon Cyclones of 22nd to 24th 
September, 1840, in the China Sea, as I have supposed this vessel 
be doing. See p. 97, § 104. 
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131. Again : we may suppoBe off the coast of North America, a 
BLip in Lat. 40° North, with a Cyclone evidently Betting in at S. E. 
b. 3., and that in a run of G hours, at 10 milea per hour, or 60 miles, 
to the W. N. W., the Tpind has only veered two pointB, and become 
8, E. b. E., but has increased in strength very eonaiderably and 
rapidly, and with a falling barometer. The projection of thia will 
give us a Cyclone coming up from the S. Westward, as usaal there- 
abouts, and WB are thus right in its track. As it may in such a case 
be impossible or hazardous to scud on account of sea and wind, and 
the dread of the dangerous shift, we have in such a case to consider 
what will he the proper tack to lie on? which will be *hewn in the 
next BectioD. 

132. In consulting bia charts, and judging therefrom, and from hia 
r, and the veering of the wind, what the probable track of a Cyclone 

he, the seaman must bear in mind, that, first we have no ground 
any certainty that the tracks of one year will be exactly those of 
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another [ and neit that while the tracks of some Cyclones on all tta \ 
charts are laid down, so to aay from the logs of a whole fleet of J 
eliipa ; others, such as those near the Channel, some in the Southern \ 
Indian Ocean, &a. are necessarilj laid down from the logs of ont 
at moat, two yessela, and thia often without either having experienced 
the shift by the paasage of the centre over her, but in all cases from 
there being sufficient evidence to shew tliat the gale wa» a Cyclone " | 
travelling at about a certain distance from tho ship on about a certain | 
track. Our evidence for tho tracks is, in fact, of all degrees of « 
tainty from careful estimation, liaaed on reasonable proofs, up to 1 
what may fairly be called mathematical certainty. 

133. The tract of a Cyclone may be judged of also from the ahifti 
tiiough some seamen may he embarrassed in considering accounts of 
='torniB by others, or from their own logs, to judge what tca> the track 
III' the storm from the shift of tlie wind at the centre, but nothing is 
more simple. It may be done by the eye with the Horn Card.and a 
little attention to the table of Cyclone-points at p. 107 ; but if exaot- 
nesB is required, it should be done by projection. Thus, I suppose 
in the Southern hemisphere, that a ship, lying to, has the shift from 
8. E. to North. See Fig. I. 

Mg. I. 
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Strike auy circle, croge it with dittmeters, hoA mark on it the 8. £, 
Cyclone or wind-point (see page 107) of the Storm card for that heiiii»- 
phere, whicli will be on tlie lower part of the left hand Bide, at A or in 
the S. W. quadrant of the circle ; then mark the North Cyclone point, 
which will be where the diameter to the right touches the circumfe- 
rence at B ; join theB6 two, and draw a parallel x, y, through the centre 
of the circle. Measure oil' the angle B. y, or ita complement from 
the ficur de lis to y, acid it will give the compass track ; which in this 
case is from E. N. B. to "W- 8. W. or from y to x, because the shift 
being_^oj» the S. E. to the North, the Cyclone must have been moving 
to the left, or from B to A to strike the ship first at A. 

Again : suppose m the Northern Atlantic a shift Irom S. E. b. S. 
to N. b. W. (See Fig. II.) 



Here, as before, A is the Cyclone point of S. E. b. E. (or compaea 
N. E. b. N.,) in the Northern hemisphere, and E of N. b. W. (or 
compass W. h. 9.) Join them, and draw the parallel xj/ through the 
centre of your circle, and the angJe between the.^r tfo lis and y is 
the compass rhumh of the Cyclone's track ; and as the wind, this 
time, was at first blowing from the S. E. b. B. you see the Cyclone 
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muat have been travelling vp from the left hand or from B up to A, 
or on ft track /row the 8. 55° Weat to the N. 55° E. or from x to g. 
I need not add that the eeaman in these esaaya muat of couree take 
the average direction of hie winds when the Cj' clone is at full etrength, 
before and after the shift. He will also understand how, without any 
sudden shift, when the wind haa only veered rapidly with him, so as 
for any one point to settle for some hours at another, it was travel- 
ling oo a given track, and he was to the North or South of the centre, 
though no distinct calm interval occurred, which is often the case. 

134. It may appear at first sight to the old seaman, as well as to 
tlje novice and landsman, that we are a little hasty in deducing oup 
(.ipiniona of the track from the shift of wind ; but I am fortunately 
enabled to shew that in one instance, certainly, where the shifts have 
no doubt been most accurately marked, the track is perfectly defined 
liy the various shifts of (vind of three ships espoaed to tlie same Cyclone 
in sight of each other, but in difl'erent parts of the same calm centre! 
This remarkable and highly interesting fact I derive from a series of 
logB seut out to me by the Honourable the Court of Directors of the 
E. I. Company, which contains amongst others, tbo logs of the Eleefc 
nnder convoy of H. M. Sloop Swift, homeward bound from China, in 
the Northern Pacific Ocean in July, 1707. la this Fleet, as quoted 
by Mr. Rkdfield, from Lynn's Star Tables, the H. C, 3. Jiuccleu(fh 
was in severe distresa, and the Swift foundered* in the second of tho 
Cyclones which thoy encountered on the 2Qd July {track c c on the 
Chart.) In the third of these, at noon on the 8th of July, the H. C. 
Ships CuJfixeUs, Buie of BuccUugh and Taunton Cattle were in com- 
p«ny and in siglit of each other, in a tyfoon (Cyclone) from the M". 
Eastward, when u lull took place, and at 2 p. m. a shift of wind^' 
vhich I give below as in the three logs before me, and I note how such 
iihift for each Bingle ship would give the track of the Cyclone. 

* Anil we cnn not oolj almost mark tlie exact spot where she did eo, bat wa caB 
•iiy now (0 a rertainlyhy vthaX eiTor(forwantof tliia onr new kuowledge) these broTlf 
'Miiriswcre lost to their oauntryl The whole deBtwercscuddingacrofiBthe S.WoBtem 
iHiiilniiit of a iilow moving Cf clone under Uieir foresails, and theSxift was nearest to 
lie centre. The Indiamen mostl/ broached to and lost topmasts, ruddeia, lower 
iiniatB, &c. &c. TbeSififtwaa never more heard of, HjidmelancholjlorcIatB,3hehad 
M board the crew of H. M. S. Provldenee, wrecked on a coral reef some (unebGfoni, 
w that altogelher BheisHuppotcdtohivegon.edownwithneitrly WOsoult on board! 
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135, If tlie young mariner desires a leaaon for practice, thia ib b 
capital one. He should strike a circle to represent the vortex of the 
Cyclone, aaj of 15 or 20 miles diameter on any scale. Then ina,rkuig 
CiiffnelU at the N. W. compai», which is the N. E. Cyctone point on 
one side ; and at the E. N. E. compass, irhich is the S. 8. E. Cyclone 
point, and so on of the rest, and drawing the paralleisnajuat described, 
he will hare before him at once the proof of how truly the tale of the 
track would have been told by each separate ship (to be between "W. 
1). N. and W. N. W. accurately) in apite of their different changes, 
and how nearly we may rely upon a well kept log to indicate it.* 
The apparent anomaly of the Ctiffnetl't log is rather a confirmation, 
since it shews, either, that there were, what we have just described, 
irregular gnats at the centre, or that she had drifted for a time into 
the Southern part of the circle. He will farther observe in the table 
of references to our Chart No. IV. that the Fleet was to the North- 
ward of these three ships, and the tmck {d d) is confirmed by the 
evidence of their logs to have been about North 65° West, on the 
average of three days from the 8th to the 11th or 12th. And I may 
add, that in more than one instance where we have deduced the tracka 
from the shift of wind experienced by a single ship, subsequent inf(»- 
niation has shewn us to be perfectly correct. 

136. Colonel Eeid'b Eitlk rcB the peopeb tack TO tiB to oit. 
This ia one of those great, but simple, results for which every seaman 
owes to this distinguished officer a deep debt of gratitude ; and every 
year and every new investigation proves the utility and beauty of the 
rule. I have already explained that the track or course of a storm is 
considered like that of a river, and that looking to the mouth of the 
river, we call the banks of the river right and left banks, according as 
they then He ; so looking to the quarter toieards which the Cyclone is 
moving, we call the riffht side of the storm all that half of the sup- 
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poaed circle, or ellipse, on our rigbt hand, and tlie left aide all that 
our left. I cannot do better here for my reader than to extract nearly 
nhat Col. Seis has said at p. 530 of the second edition of his nork. 

' Unlet for layiag Ships (o t» ffum'caNw.— That tack Oti which H ship ahonM be 
liiil lo in a hurricano has hitherto been a problem to be solved ; and a 
Hiunen have long considered important to have explained. 

' In these lempeala, when a veasel is Ijing to and the wind veera bj the ship's head, 
iheis in danger of getting stona-waj, even vrhen no sail is set; for in a hurricBne, the 
Hind's force upon the ship's masts and jards atone will prodnce this effect, should (be 
irind veor ahead, and it is sapposcd that vecsels have often fonndcrvd from this csom. 

'When the wind veers nft as it is called, or by the Biom, this danger is avoided, 
■ad a ahip then comes up lo the wind instead of having to break oif from it. 

'If great storms ohe; fixed laws, and the explanation given of them in this work 
bs the tme one, then the mle fcir lading a ship to, follows iike the corollary Ui a 
problem already solved. Id order lo define the two sides of a storm, that side will 
be called the right hand semicircle, which is on the right of a storm's course, as we 
Iml: in the dii'ection in which it is moving, jnat as we speak of the right bank of » 
river. The mle for lajing a ship lo, will bo, when in the right hand lenieirtle, to 
i«iw to on ike itarboard tack, and when in Ike l^t hand lemieircU, on the port tadt 
1' both Ittmiephera.' 

• Hie first of the two Hgnres inserted here is intended to represent one of the Wei 
Indian hurricanes moving from the S. E. b. S. lo the N. W. b. S. in the direction of 
the great arrow drawn across, it. The commander of a ship can asccrtua what part 
af a drcular storm he is falling into bj observing how the wind begins lo veei, 
TboB, in the figure, the ahip which falls into the right baud semicircle, woeld recein 
Ibe wind at tiret about E. b. N., bat it would soon veer to East as the storm passed 
eniraid, and sapposing her Ijing to. The ship which falls into the left hand half 
of llie storm would receive the wind at first at N. K, bat with this latter ship in- 
tteod of veering towards East, it would veer towards North, 

* Tbe explanation of the rule will be best made ODt bj attenlivelj inspecting the 
two figures. In both, Mf black ihipi are on the proper tackt; the white ships being 
on the wrong ouca. 

' The second figure is intended Co represent one of tho*e hnnicanes in South lati- 
tude which pass near Mauiitins, proceeding to the South-westward. The whirlwind 
is tnpposed to be passing over the vessel in the direction of the spear head. It will he 
seen that the black ships ore always coming ap, and the white ships always breaking 
uff; and that they arc on opposite tacks, on opposite sides of the circles. 

'If hurricanes were to move in the opposite course to that which they have bilhcrto 
Id'Q found to follow, then would Ihc rnle be reversed, for the while ships would 
lume up, and the black ships break olT,'* 

* I have already (p. 115,) explained Ih&t the application of the law depeiri*' 
''ntlrely on the knowledge of the track, and this, ai bere stated, he will constuUl^i 
^c ciemplificiL U. P. 
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137. Tbe ever memorable loss of the prizes taken by Bodnet, on ' 

the Ist of April, 1782, together with an immenBe number of merchant- 
men, and nearly all the men-of-war convoying the fleet, should not be 
pasaed over here, aji affording a truly awftil lesson of the importance 
of our science. From Mr. BEDFrELD's " Memoir" in the United States' 
Naval Magazine, and a Memoir of Admiral Gaivis, before mp, which 
I think has been copied from the U. S. Journal, it appears that 
H. M. S. Ramilieg, Canada, and Centaur, of 74 guns each, with the 
PaUas Frigate, and the Pilte de Paris of 110 guns, Glorieux and 
Sector of 74, Ardent and Calon, of fli guns each, priKes, and a convoy 
wliich, even after those for New York bad separated, and the ArdmP, 
Pallas and Sector put back, still amounted to ninety-two or ninety- 
three sail, were overtaken by a hurricane- Cyclone, on tbe ICth of 
St?|itember, 1782, which increased rapidly from E. S. E. Tlie fleet 
fully prepared for bad weather, hove to, but unfortunately on the 

tflarboard (tekieh wag the Krong) tack, for at 2 a.m. on the 17tb, whea 
inabout Lat. 42J° North, Long. 48^° West, the whole fleet were taken 
aback by a shift of wind, evidently of terrific violence, to N. N. W.* 
The Samilie*, Admiral Geaves' flag-ship, lost her main, mizen, and 
L fore-top- masts, was pooped, and apparently in danger of going down 
stem foremost ; and the following day shewed that many of the men- 
ol'-war and of the merchantmen also had been as ill treated, for them 
were "signals of distress everywhere." The Cyclone continued at 
N. W., and before it left the helpless fleet, the whole of the men-of- 
ivar, escept the Canada, had foundered or were abandoned and de- 
stroyed; and so large a proportion of tbe merchantmen that this ia sup- 
jiDsed to be the greatest naval dieast-er we have npon record. Upwards 
of three thousand seamen alone are computed to have perished by it ! 
The track of the Cyclone appears from the shift, E. 8. E. to N. W.f 
to Lave been one travelling to the N. E. b. N. about five degrees to 
■ the Eastward of the termination of Track B on Chart I., and though 
it ia true the men-of-war, as well as tbe prizes, were in a deplorable 
state, yet no doubt the tremendous shocks and consequences of dia- 
maatiug, poopiug, and the like, added not a little to their danger ; for 
■ Obierve that tbia is nearly onr Fig. II. at p. 120. 

t The first gust mentioned as from N. N. W. I inke to have been on incurring I 
■ind at the centre, and (hat thcsp are Ibc aicmge poirls. 
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it ia aaiil of tlie Cenlaur, that tlio Admiral waa thrown out of hia 
cot by the ehoclt ! If, with the wind at £. S, E., eail hud been cartied 
te the North but some fifty or a hundred miles, the centre would haye 
psMed by without reaching them, and heaving to on the larboard tack, 
for they were on the lefl side of the track, would hare then given 
them a common gale, dra^'ing aft till it ended with one at W. N, W- 
or a fair wind. The young Bailor should make another lesson of this, 
138. SccDDiHO oa UEAViifQ TO. Every seaman of course begins 
by considering this question with reference to hia sea-room. In what 
follows, I shall suppose throughout that he has sea-room, and that 
either becauao he has a fair wind in the Cyclone, or because he wanta 
to profit by it, or wants to get out of its way, or !ms a leaky or crauk 
ship, making lying to dangerous, he desires to scud, or wishes to know 
what he had better do. He has also of course by this time a correct 
notion of how the centre of the Cyclone bears fi-om him, and for many 
parts of the world what are the usual tracks, or he has calculated 
pretty nearly what the track of the one ho is engoged in is, from his 
previous ruaand the veering of the wind, as ahewn at p. 117. He haa 
now to consider if he ia, with relation to these two data, the bearing 
of the centre of the Cyclone and ita track — 

A. Behind it. 

B. On either side of il, at about right angle» to its traei, 

C. Before its track. 

Now (A.) hia precautiona must be directed if behind the Cyclone. 
In scudding,* 

(1.) Not to run into the heart of it. 
(2.) Kot to run too far before and then gradually across 
(3.) Not to loae the advantages he may derive from it. 
In heaping to, 

(1.) To do BO on the right tack. 
i.) To be careful when boariug up not to overtake it again, ud 

therefore 

(3.) Not to bear up too soon. 
* Sailors will note that 1 use the w-ord Bcuilding in tliia pnragrapli, and indeed 
elaewliere, ratliec loosely, ami somotiiues almost improperly, ns aolbing but sftiliDg 
with the wind right aft, or two or three points nn the quarter, ehould 
I called scudding, but for sliortncss stkc I lime not hica pnriiculur 



pAKT III. § 139.] Scudding or heavhtg to. 

Or (B,) his precaution t^ on one tide of a Cyclone at about a ciglit 
angle to its track must be, 
In scudding, 

(1.) To scud with it, but not to edge too far into it — i. ( 
keep at a safe distance from the centre. 

(2.) Not to over-run it, and be thus led to crosa into, and before 1 

it, if he has not full sea-room, and time to do so. 

In heaoing in, to do so on the right tack. 

And (C.) his precautions when hiifore the track of the storm moat J 

be in thiH, which ia the moat difficult case, for it is that of a CyclonflV 

" coming down " upon him, (see p. 91.) 

In leitdding, 

(1.) To be careful that he can do bo iq a direction which will 
take him out of the way of the centra. 

(2.) That he haa full time (allowing always at least from ten or 
fifteen to twenty miles an hour for the Cyclone's rate of travelling,) 
to get out of the way of the centre. 

(3.) That if already in part, aa it were, out of the way of the 
focuB (t. e. when there is every probability that it will paas near but 
not over him ) be does not by scudding, put himself more fully in the 
way of it. 

(4.) To see if, by hauliug up (should wind and sea, and the con- 
dition and qualitiea of his ship allow of this), and then heaving to 
when the Cyclone by approaching becomes of full strength, he can- 
not get farther towards its border, and thus more surely at a. distance 
from the dangerous central focua. 
In heaving to, 

(1. ) To heave to on the right tack for the ahift and for " coming 
up" to the wind as it changes, instead of breaking off. 

(2.) When the calm centre reaches the ship to keep the vessel's 
head the right way to avoid being taken aback, if he can do so. 

130. The following diagram of a Cyclone in the Northern Hemi- 
Bphere, travelling to the E. N. E. as in the Northern Atlantic, will 
shew this more distinctly. In it the ships A, H, I, M, on the outer 
circle at the four cardinal points are pursuing safe tracks round the 
Cyclone ; the ship M having carefully, but at some risk of course, to 
cross in &ont of it. 
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In the next circle, 0, T, U, and V, finding themselves too far in, 
are all doing their best to get oul of the Cyclone circle, as they uif 
dentand their position, and have plenty of eoa room. 

But TT, X, Y, and Z are all " cajTjing on " to get farther into it; 
and while W, Y, and Z are standing right in to cut off the centre, if 
they can reach it in time, JTia chasing it as hard bb wind and sea will 
allow him, and will run on till he broaches to, and ia dismasted ta 
upset. 

We may call S one of that class of the old school who still affirm 
that " you should always heave to in a hurricane," and we see that 
he has done so — on the wrong tack, and will just drift into the centre 
as it pasBes, ajid be taken aback by the shift from the North. 

140. If the pagB be held up with the face of the cut to the light, 
it will then represent ou the reverse a Cyclone in the Soirthem 
Hemisphere, travelling to the W. N. W.,* the letters distinguishing 
the ships being chosen so as to appear rightly placed when bo looked 
at dso. 

141. It will perhaps be useful if we try to give an extract from 
tbe imaginary logs of each of those ships, and this will not be so 
much pure invention as tiie reader may at first suppose ; for I be- 
lieve that, either from my own materials (published and unpublished) 
or those of other writers on the science, I eonld produce instances of 
every kind of management and mwmanagement which I aball here set 
down. 

Loo OP A (bound to the Southward). " Finding the wind, sea, 
and squalls increasing rapidly with a falling Barometer, and all the 
. signs of a Cyclone, of which the centre is to tbe South of ua, bore 
up to allow it to pass," Ac. 

Loo OF 1 {bound to JV. E.). " We have a Cyclone e^deatly jaagt 
ing to the North of us. Kept awny East to nllow it to pass, so as 
not to approach too near to the centre." 

Lo& OF M (bound to the North). " After all due calculation I am 
of opinion that we are so far in tbe direct track of the Cyclone to 
the W. 8. W. of us, that we have yet time safely to cross in front of 
it. All bauds called, head braces stretched along, good hands to tha 
helm, hatches battened down," Ac. &c. 



A 



Part III. § 141.] Imaginary Lngn. 




Log of II {bound to the E. S. H.) . " As we are evideotly ovei* % 
taking the Cyclone, bore up South to get well on the 8. Weatera | 
quadrant before hauliug up, bo as not to plunge farther into ife | 
Treniendoua confused Ben while crossing ; no doubt from the wate rf. 4 
the Cyclone." 

lioa OT T (bound to the JE. ff.S.). " Gale and aqualle becoming ter« J 
riGc, with a fearful sea and Barometer falling ; bore ap to run farthc^ J 
oat of the Cyclone circle." 

Loa OP X (bound also lo the E, If. B.), " Gale and squalls encea- 1 
Bively severe, but the vcBaol behaving beautifully and Hteerin<; ta ft J 
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quarter of a point . At 1 a.m., in 3 terrific squal], the wind 

Bhifled to S.S.E,, which brouglit ua by flio loe. Before the helm 
could be put over and the head yards braced round, we were driTing 
astern at a frightful rate sgaiust the former sea ; paid elf, but in a 
few niinutea had lost main and mizt-n maats," &.c. 

Log of Y {iound to the N. JS.). " Tromcndoua gales and aea. At 
9 A-M. it fell calm wilb a 9ea which was rising in mountain peaks ou 
all aides of us, and ruuniug in every direction. Ship perfectly un- 
manngeable. At 11 a.m. a terrific burst of a hurricane came down 
, a i-oaring noise like thunder, t.^5^illg ub fliit abaci*. Bow^pi'it 
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and foremast went in oqb heary plunge, and finding the vesBel 

not pay off, and was preaaed down witli the loe gunwales far below 

the water, cut away the maiu mast," &,c. Ac. 

Loa OF Z {bound to the N. N. W.). " Finding it impossible to 
rua any longer, though doad before the wind, hove to on the star- 
board tack. At 11 a.m. a eudiien shift of wind from 8. S. R to N. N. "W". 
taking us flat aback, lost topmasts, boats, booms, and every tbiDg oa 
deck." 

Loa OP W(bouHd to the S. S. fF.}. " Eunning under cloae-reefod 
main and fore topsail and main trysail, broached to by a heavy quar- 
tering sea ; lost topmasts, sprung main and foremasts, 3 leet water 
in the bold. Head of the rudder split, and two of the rudder piatloa 
gone," &c. Ac. 

Loo OF S (bound to the South Eastward). " Gale yeiy eerere j 
every sign of an approaching hurricane. Hove to, &a. In a few 
hours calm with shift throwing the vessel on her beam ertda against 
a heavy sea, and obliging us to cut away mizen mast," &c. 

142. The mariner (I mean the i^reful man who conscientiously 
endeavours to do his duty to his country or his owners) will now, I 
hope, easily aee how simple it is, first to ascertain his position with 
respect to the bearing of the centre, and then what line of manage- 
ment it will be best for him to adopt ; and he will no more consider 
the time as lost ia these brief calculations than he would that which 
at the approach of a dark stormy night, near a d<uigeroua passage, he 
devotes to weighing carefully whether it will be better to stand 

or to heave to, or work to w^jndward, or anchor, 

143. I desire to bo understood by those who may read and con- 
rider nil this, and indeed for the whole of this work, that I quite ap. 
preciate, and fully allow for, the differences between the smart and 
well-found man-of-war, with her well- disciplined and numerous i 
and her tried and trained officers, and the ill-found, half-manned 
chantman, with her best hands on the aick list ; or (I grieve to aay) too 
oHen her grossly insubordinate, or incapable ofiicerB and ship's com- 
pany : and I am well aware how safely the commander of the first 
can calculate upon bia officers, his men, and his ship, to the hour and 
the minute, imd liow little the hint can venture upon the chance that 
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in two or three houre he may have far worse, or better, weather; 
but writing for all, I e^piain as clearly as I can the danger and the 
prudent course, and each must calculate for himself what his ship, 
his ofGcers, and hia crew can bear and do iu the hour of need, if it 
cornea. 

144. The use of the TBinspAEENT Hoew Cabub. To expluQ 
this, I Buppose I hare to nhew them for the first time to a plain Sea- 
man, or to a very young Officer who knows nothing about them, and 
by following with a little patience the steps laid down in the follow- 
ing lessons, there are none who will not, I trust, be able quickly, not 
Only to understand it tbemselvea, but to explain it to others. 

145. Clearly to undei^tand the Horn Cards, the learner should 
firat considor one of tliem attentively, when he will see that in tha 
middle the eight points of his common comp!i>aa cards are laid down 
to guide his eye, but that the cireleg represent the winds as they may 
be blowing in & Cyclone, and that these uindt are always aa tangents 
to the compass point*. Tliua, in the Northern Hemisphere the N. E. 
wind is marked at the N. West point of the compass, and ao on. It 
ia this confounding the wind points (or wind tangents) with the com- 
pass points on the storm-card, becauae they are both on the sams 
card, which aometimea confuses a learner. 

The first and moat useful lesaon the plain seaman can gire himaetf 
in this new science is, to obtain the habit of considering that all 
wiuda may he, and many certainly are, not Hawing in straight lines 
but iJt curves. This is not so easy ; for we are all habituated irom 
our childhood to consider the wind both aa blowing, " where it list- 
eth," and also in a straight line from one point to another,* so that 
we are a little puzzled, when we must think of the (apparently) 
straight lines ahewn by our dog-vanes and weather cocks, or by the 
trim of the sails of a whole fleet, or the furious gusta of a squall or 
hurricane, aa only parts of a great curve. 

The best way to form a good notion of this, is to take a common 
of any kind, on a lai^e scale, aay onthat projection on which the 
parallels of latitude are great curves, and put a dot on one of the pa- 

* Jnst as trc talk of the level of the sea, maaj tandsiuea using the word as if it 
Bpplied to the hcriiontal and not a curved surface of aboTit eight inchos to a railo. 
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nllek for your ship's place. Now, putting the hands, or two pieces 
of paper, so as to cover a paraliel of latitude all but au iuch, or half 
in iacb, oafiach side of jour dot-sbip, jou will readily see tliea how 
the folks on board of her might suppose and afllrra their wind to be a 
straight line, just as jou do at sea of ^our wind ; and yet you causee 
that it is part of u great curve whicb might be ulso part of a circle of 
Hveral hundred miles in diameter. It is iudecd aupposod by Professor 
Bote and Mr, Bkdpi&ld that all winds form circuits, which would 
nuketfaem all curve in some part, if not in the whole of their courses,* 
The nest lesson to give ouc-self is this. When you have obtained 
the habit of recollecting that the wind, though apparently blowing in 
a straight line for you, is, or may be, really blowing in a cune form- 
ing part of a circle or eUipse, to consider then on what part of the 
arole or ellipse you are ? Say the wind is at North ; you may suppose 
tccording to the hemisphere you are in, that you are on the East, or the 
M^est side of a circle ; and so on of oveiy other wind, as in the tables 
gi?en in pages 105 and 107. 

Making marks for ships' positions on a sheet of paper or an old 
Chart, and putting the Transparent Card ovar them, so as to see by 
it how the centre beara from the ship, is the neit lesaon, and will be 
found highly useful, for it is not every seaman who has the habit of 
coQsidering hia present wind a minute tangent line only, aud the 
centre of a storm lying, according to the hemisphere he is in, at a per- 
pendicular from that tangent. The habit of thus considering the 
wind, is what will give the plain seaman a complete understanding of 
the theory. He can always refer to the table iu p. 105 to see if he is 
correct, and he will find it to be a sort of " boxing the compass at 
•If we soppoae a Cyclone of 300 miles iu diameter, and thus fin round numbers) 
t little more than 900 miles iudrcamference, and3! ebipa placed round the circum- 
ference, eacb wich a wind one point different from its neighbour, ihej would still bo 
29 miles apart. Maiij* of ibo gradual changes of the wind from qnarterlj lii a-beam, 
elaac-haaled. and breaking off from the course, are probably owing to theee circuital 
winds as Ihs chip maa on, tbougb in fine vreBther. There U no dotibt that in tropital 
anuitriei tlie aiiid i» qflen hhrnng in circular vcrlices tliovgh not riting la Ihejiiret 
ijfa iiorm. Tbig remark, whicii I now print in Italics, closed (he note in tbe fir«t 
editiaa ; and agaja, while I was writing this in India, Col. Reid wsa eolleeting 
doubted proofs of it at Bermuda. See Part VI. Miscellanea, (p. 367.) 
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right angles," wliich every one haa not got. If whenever you loot 
at the dog.vane or a weathercock jou mako a rule of coneidering 
the wind also as a tangent line to a circle, in either hemigphere, you 

will quickly maater thia difSculty. " How ia the wind, Mr. ?" 

"S.S-W.Sir," {and if it it part of a Cyclone in the 
Northern), . . ,, , , fW.N.W.) - , 
Southern j ^'^''P'"^<= '^ ^«'^^' ^"^* Je.S.E. } ''■^"*> 

The next leeson ia to move the Storm Carda, each in their own 
hemisphere — for with them yoa hate the hurricane in your hand, recol- 
lect — over an Island, or a fixed mark of any sort to represent a ship 
lying to, on a Chart, aod to notice how the effect of a vortex of any 
eize, if so raoring, would produce the changca of wind, of which we 
read i supposing always that we move the Storm Card along the right 
track .■• As acrosa the Leeward Islands from the S.E. ; along the 
Coaat of North America from the S.S.W. or S.W. ; in the China 
Sea from between JS.E. and S.R to the S.W. and N.W. Sx. ; for, 
as will be easily seen, if the track of the Storm varie*, the ehant/et of 
the mind alto vary, and if in either hemisphere a storm came, for iu- 
etance, from the West instead of the Eut, the changes would be 
exactly opposite. + 

The Boamnn should next mark off a ship'a place, real or suppoaed, 
with her run or drift for aoy given number of hours, and then, moving 
up the Storm Card near, or across thia, observe how the motion of the 
Storm and this run or driit induce different, or more rapid, changea of 
the wind, or take a ship out of, or run her headlong into a Storm. 

' The seaman and atudent will find it convenient lo have two ballets flattened 
and covered witb Bilk and n piucQ of narrow red tape about IB inehcs long, stitched 
to (be Inner side of each ; thcEe may be la[d down in an; direction on a Chart, tnd 
will represent the track of the focus ot a storm very distinctly as a sort of " Line of 
miscbief," over wliieb the Card may be conveniently moved at pleaaure, and the 
changes perfectly noted. 

t Ho shonlil next mark off (wo ships' plnces, and move his Storm Card so as to 
pass the ccniro between them, noling how the wind will veer with each ship, though 
the whole liunicane is /iirainp according to the Law of its hemisphere. If be seta 
these down on a piece of paper ha will nee at once how the contradictory acconnti 
of winds veering and "backing round," as it is called, are perfectly true, Ihongh till 
now inexplicable, Sue Diagram at p. 14. 
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These preliminary leasonB may appear trivial, but they are Dot eo ; and 
the Heaman who will give them a little attention, will iirid great ad- 
vantage from BO doing. I need, I hope, remind none that when bad 
weather Is coming on they will have other matters to attend to than 
etudying then the applications of tlie Science ; and that it ia the cool 
and patient conaideration of emergencies in fijie weather and at leisure 
that makes the able and ready seaman when a crisis arrives. 

If a Bmall bole is drilled at the centre of the horn card, just large 
enougli to admit the point of a pencil and a mark bo made on a sheet 
of paper to represent an island or a coast town, or a ship hove to, and 
the wind's place at the outer circle of the card, be put over this, while 
a pencil point is held in the hole, it will be seen how in moving the 
card ao as to make the successive changes of wind pass over the 
Island (or near it allowing for the drift if a ship is supposed) the 
pencil point will trace out the track of the Cyclone's centre. 

146. I now proceed to apply all this by practical lessons in various 
parts of the world for the uses of the Storm Cards on Horn, which 
will bo found in the pockete of the covers ; one being for the Northern, 
the other for the Southern hemisphere. 

The following rules must be borne in mind : 

1. — The card may be supposed to represent any sized storm from 20 
to 500 miles in diameter, and as many more circlea may be supposed 
to be added to it aa may be necesaaFy to suit tho scale of the chart. 

2. — 'Shejleur de lis must always be kept on the magnetic meridian 
when using it. 

3. — It is always to be placed so, that the mad"! place (or Cyclone 
Point) is over the ship's place. 

i — It ia to be moved as required along the known, or estimated, 
track of the storm. 

117. SFECIiL EXAMPLES FOR THE USE 01' THE SlOHM CaBDS. 

Foa THE West Indies.— Mark off the place of a ship in Lat. lU" 
North, Long. 50° West, and suppose her bound to Trinidad. 

The weather and barometer indicate the approach of a hurricane op 
severe gale, and the wind is at E. b. N. 

Now place the Card ao that part of the outer circle which lies be- 
tween East and E. N. E. may lie over the ship's place, aud it will be 
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seen tliat if thia is ft Cycloue* tlie ceutre of it bears 8. b. E. or then- 
about* from you.t 

Nest you know (see p. 28 and Chart I.) that it is Viereabouta that the 
West Indian, Atlantic and American coast etormB seem to tidie thai 
rise, and tliat thej travel from hence, as far as yet known, on a track 
tothe Northwurdof WsHt.butrarely BofarsoasNorth-weet. W.b.N. 
or "W". N. W. then, is probably about its track, and fifteen or eightesn 
miles its rate of saitinff in that direction. 

I suppose your aea to be not yeteeiy lieary, so that with the wisd 
at E. b. N. and every chance of its becoming more Northerly, your 
ship aouni!, and crew hardy and Bmart, with plenty of good helmsmen 
Amongst them, the temptation to run on is very great ; but you see 
also in a moment that, if you do, you will crosa before, within, or close 
behind, or at the very centre of the Cyclone, and that you will thus, 
as it were, thrust yourself, if not into the jawB of destruction, oer- 
tftinly iuto a useless peril. J Now as no man runs his ship headlong 
into a waterspout, when backing his main-yard for ten minutes can 
keep him out of it, your prudent course is to lie to, and allow the 
Cyclone to travel past you, and the rise of your barometer and the 
gradual vooriog of the wind to ttie Southward of East will shew you 
that it has done so, and all you have then to be careful of is, wheu 
standing on, not to overtake the Cyclone, should it by any chance be 
a slow moving one i see p. 126 for your various considerations and 
chaneeB.§ 

• The fa!) of Ihc Barometer nnd theappcaratice of the weather nre in all commoa 
ca»cs sufficient to distinguish it from the trade rising to the streogth of a gale, as 
trade winds and monsooua suinctimes do. 

t Tlwreabouli, liecaiise there may bo some irregalaritj' or incorving of the wind ; 
Bee p. 108. 

t You wili see also thnt suppoeing evm that you gst safely through or pass the 
centre by " dashing at the hnrrlcaiie," all you gain on one side of the storm circle 
you lose on the olber. as the winds become Westerly 1 

I It requires, indeed, some little confidence of this kind of knowlodgofor a Com- 
mander to bring himself to what is called " throwing away a fair wind ■" and more 
than one haf« told me, after being severely dama^d, and though they suspected ^m 
the Law of Storms that they were running into mischief, yet they could not resolve 
to lose a chance where others might push on and laugh at them ; and many, like 
myseU; may have heard between 30 and 40 years ago, " the Captain's Baremtlti^ 
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148. Suppose your ship in 16° North and 72° Weat with all ap- 
pearance of a Cyclone, the wind at W. K. W., and she U bound to 
Grenada, Mark off her place, and lay the W. N. W. oi the Horn 
Card orer it ; and you see at once that is a storm of which the centre 
liea about N. N. E. from you, i. e. between you and the shores of St. 
Domingo, which it ia probably then ravaging ; and you moreover see 
that, for you, it ia a fair wind by which you may safely and surely 
profit; hauling first a little to the Southward to be sure of a good 
ofEng from the more violent and dangoroua part, and also to get room 
lo keep away a little if the eea should be heavy when you get on the 
S. Eastern tjuadrant of the Cyclone, when the wind, as you see, will 
liaul to the 8. W. 

149, Suppose you are bound from New Orleana to the Havanuah, 
and that at a day's sail from the first port you be^u to have a falling 
Barometer, a heavy sea, squalla, gloomy weather, &o. and " half a 
gale " from E. N. E. 

With the old knowledge we should all, certainly, " carry on " to this, 
snd keeping the wind about a point before the beam, push on for our 
port imder double reefs, with a close look out on the steerage. But 
place the Storm Card on the chart, and you will see that if you do so 
you will be rapidly plunging into the Cyclone. 

But you need not therefore heave to, for you will note that the 
harricanes hereabouts all travel between the E N. E. or N. Easterly 
to North and even N. Westerly. It is clear then that you can prq/it 
hy il hy tailing round it, i. e. keeping away West, W". S. W-, S. W., 
S. 8. W., and South, as your Barometer guides you, and thus make a 
curve round the heel of the atorm, and which will not be a large one ; 
for as it ia probably flying ten or twenty miles an hour on it» track, 
while you are, in the begiuniug of the storm, and if the track be one 
to the Eastward of the meridian, going wholly the other way, the wind 

gate* ijfirind "grumbled over, when reefing loji-snils by its naming ; and even hit 
Lunars and ChroDomcten sneored ai t It secma that, with aeAmen especially, all 
Dsefiil knowledge bos to force its way throngh this dzslihe of novelties. One ivualil 
giie gomelbitig to know what tbe good old Urst-rate observers with the Aslroloba 
■Dd Quarter Staff and D«»ia' Qiifldruut, said of the "looking glass gimcrack," 
which we call Hadley's Quadrant? 
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will veer at first so rapidly, if the track is to the Eastward of the 
meridian, that you will be Burpriaed to find how soon your Easterly 
gflle, ia at North, N. W. and West, just as your Storm Card shews. 
If however it should be one of the Cyclones which, like M,I,ov E 
have tracks to the Westward of the meridian, it is erideut that thia 
may be merely scudding with the etorm, if ita track is very Westerly, 
or crossing the track before the centre, and perhaps much too near 
for safety. This will be quickly known by the veering or eteadinees 
of the wind (see p. 116), and if it is supposed that the track it one of 
these, the plan ia to heave to on the starboard tack, being in the right 
hand semi-circle. 

150. Iir THE NoETHERN ATLiNTio, A ship from Boston bound 
to Bermuda at 200 miles 3. E. of Cape Cod, meeting a N. Easterly 
gale with a falling Barometer and other indicationa of a hurricane 
Cyclone will clearly understand also why she has her choice of run- 
ning into the heart of the Cyclone, at the risk of being dismasted or 
upset, if she persists on her direct course as long as she can stand on, 
or of sailing rouud the Western edge of it, and thus at the expenceof 
a little curve in her trat-k making a fair wind for her whole voyage. 

151. Colonel Heid has given in hia work the folLowing : ■which I 
copy entire, as affording the seaman both for that and other quarters 
of the globe an able instance of how we may in time profit by this 
enlarged view of the practical utility of the rules of our new science. 
Every reflecting and experienced seaman must recollect his diaappoint- 
ments (and often his losses, at least of time if not of money) at find- 
ing his fair wind gradually become a foul one, and not a few may 
recollect by how many theories and assumptions they have endea- 
voured to account for these apparently capricious veerings. 

A NOTE. 

011 th» miiiiis ai mfiuenHiig Ihe traoii tailed bj/ B-mtmla Teaett; ani oh IJb> 
adeantage rvhich may be derived f mm tailiag on Careed Counei taken meeting with 
I'mgrenite BeeeiBing Wiiidt. 

" Id high latitudes the prevuling atmosplierjc currents, wheti andiiturbed, are 
wcEterl]', particularly in the winter season. As atorms and galea reiolve bj a 
Hxed law, and we arc able by observation ta distiDguisb revolving gales from stead/- 
blowing winds, vovagps may be Bhortenecl hy taking advanfage of them. 

" The iudicaiioos of a X'rogrcasive Kevolvinj- GiJe are a descending barometw 
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with a regularly veering wind, or with the wind changing snddeQl/ to the opporaU 

■ ' In the Northern hemisphere SWrina rerolve from right to left, thoa, K~\ 
" In the Soutliein hemiapherc Storms rerolTo from left to right, thus, f^ 
" The indication of a Bteady-blowing wind which will not rarolve, but blow in a 
stnught-Une diiectJon, is a high barometer remnining stntionaiy. When tlie steady 
wind blows (ram either pole, accordinjj to the side of the equator, Che atmosphere 
will be both drj and cool. An Increase of warmth and atmospheric moiEture, are 
indieolions of the approach of a Progressive RevolTing Wind. 

" Sailing from Bermuda la Xem York. — The first half of a revolving gale ia a fair 
wind from Bcrmadu to New York, because in it the wind blows Grom the eiut ; but 
the last half is a liair wind from New York toBcrmnda. During the winter season, 
most of the gales which pass along the coast of North America arelieToMng Gales. 
Vessels from Bermuda boand to New York, should put to sea when the north-meit 
iv'ind wbicli is the eonclusioD of a passing gale is becoming modernte, and the boro- 
neter ia rising to its usual level. The probability is, more particularly in the winter 
season, that alter a short calm, the next succeeding wind will be eatterly, the first 
part of a fresh Ilcvolving Wind coming up from (he South West quarter. 

"A ship at Bermuda bound to New York or the Cheoapeate, might soil whilst 
file wind U still mat, and blowing bard, provided tbe liarameter indicate, that this 
Vest wind is owing to a Bevolving Gale which will veer to the nBHiward. Bat as 
ftensnal track which gales follow in this hemisplitrc is Northerly or North-castcrlj, 
■Bch a ship should be steered to the Southward. Aa the vrind at n>«( veers towards 
lu/rth-mtit and aurtli, the vessel woold come up, and at last make a course to the 
westward, ready to take advantage of the eait wind, at tlie setting in of the next 
Bevolving Gale. 

" Sailing from If ail ForJ to Bermuda. — A vessol at NowYoik and boondloBer- 
UodA, at the time when a Bevolviog Wiiic] is passing along tlio North American 
tout, should Dot wait in port for the westerly wind, bnt sail as soon as the (irst par- 
Con of the Gale has passed by, and Che N. E. wind is veering towards norlh ; pro- 
vided it should not blow ton hard. For the north wind will veer to the imatinard, 
mi become every hour fairer for the voyage lo Bermuda. 

"Sailiru/ belieeen Halifac and Bermuda, — A great number of galea pass atonj; 
the coast of North America, following nearly similar tracks, and in the same winter 
season mate the voyage between Bermuda aud Ilalifox very boisterons. These 
gales by revolving aa extended whirlwinds, give a northerly wind along the shore 
of the American Continent, and a aouthirly wind on the Whirlwind's opposite side 
far out in the Athintic In sailing from Halifax to Bermuda, it is desirohle for 
this reason to keep to the westward, as affording a better chance of having a wind 
blowing at north, instead of one at south ; aswEl! as because the ci 
Stream sets vessels to llic easlwavd. 
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" From Barbados to Bervtiida. — When veaeels comiog from Barbadoea or its 
neighbouring Wesl Inilia TslaniU, sail k> BBrmucla on a direct course, ttiey eooietunea 
fait to the castnanl of it, and find it veiy difficalt la moke Benaada when westeil; 
wind* prevail. Thev sli'iuld llierefore lake advantage of tlie trade winds, to make 
the 68° or 70° of West Longitude, before they leave the 39° of latitude. 

" SaUUgfram England te Bermiida. — On a Bhjp leaving England for Bermuda, 
iDBtead of steering a direct coar«o for ttie deatiood port, or fullowiug the neoal prac- 
tice of seeking for the trade winds, it may be fonnd a belter cooTHe, on (he setting in 
of an eaittrly wind to steer west, and if the wind should veer by tbe touth loward* 
Uie niMt, to contitiue on the Port lack, until, by cbangiog, the ship could lie its 
courae. If the wind should cootiauc to veer to north, and as it sometimes does even 
to tbe eiuttcard of tiorlht a ship upon the Btarboard tack might be allowed to come 
up with her bead to tbe westward of her direct course. On both tacka ahe would 
have sailed on eurved line; the object of which would Eie, to carry her to the west- 
ward against the prevaiting wind and currents. There is reason for believing that 
many of llio Bevolving Winds of the winter season originalc witJiiit the tropicsiand 
that ships seeking for the steady trade winds, even further sonth than the tropic at 
that period of the year, will frequently be disappointed. How near to the Equator 
the rovolviog winds originate, in the winter season, is an important point not yet 
sufficiently ohierved. The quickest voyage from England to Bermuda theretbre, 
may perhaps be made, by sailing on a course composed of many curved lines, which 
cannot be previously laid down, but which most be determined by the Winds mot 
-with on the voyage. This principle of taking advantage of the changes of 
Bevolving Winds, by sailing on curved lines, is applicable to high latiiudee in both 
hemispheres, when ships are sailing weaterly." W. B. 

Omtmaent Houtt, Bermuda, 2\»t March, 1S46. 

152. Wtile correcting this, I read the account of the Oreat 
Western Steamer committiug the old hlunder of tteaming into a 
Cj-cloae in the Atlantic Ocean, in which ehe was nearly lost. She 
had it beginning at 8. W". and veering gradiially to N. N. E. Her 
drift in distance steamed, in the interval of 36 hours is not giTen, 
but it ia clear that she was on the South aide of a Cyclone travelling 
about from West to East, taking her to have steamed and drifted 
about 100 miles to the N, W. 

In the same Cyclone a Soyal Mail Steamer from the Weet Indies 
to Bermuda having met the Cyclone on her track, slacked ber speed 
to allow the ceutre to pass her, and made a fair wind of its aoutheni 
t]uadrant8 to her port. 




id of its aoutheni J 
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153. A veBBel from Europe, bound, say to New York, meets with 
a. strong 8. S. Easterly gale and falling barometer, about the meridian 
of Bermuda. Here the seaman will obeerve, by the tracks and his 
Storm Card, that he ia on the Eastern tide of the Cyclone, which is 
travelling toteardi him on an E. N. E. or North Easterly course, and 
that if he stands on he will inevitably meet it. To run off to the 
N. W. till he has brought the wind to at least E. N. E. or N. E. and 
his barometer is rising, would be the means of getting out of the way 
of the centre ; but it is very uncertain what are the sizes of the Cy- 
clones hereabouts, and the distance he might have to run ; most seamen 
will probably therefore prefer heaving to and allowing the centre to 
pass them, when the wind will become a fair one.* See what has 
been said before at p. 30 on the tracks and for the sizes of the Atlantic 
Cyclones during the winter galea, Bee also Chart No. I. 

54. CoiSTa AMD SEiB OF EoKOPS. If I venture to give any 
mples for these parts, is is rather with the hope of eiciting the 
attention of seamen to the subject, than an founded upon any positive 
knowledge which we aa yet have. It is probable, as before stated, 
i 81) that the great Atlantic Cyclones so.iietimea reach the coasts 

{^ It hu been noted before that tbeae lituatioDE, when a ship is diricUy ou the 
:e track of the Cjclone, are ihoao ot tho greatoit difficulty on two nccounta. 
B is diCGcult to say beforchBod, nnlesa great attention has been paid to the run and 
leering of the wind, on tehicli side of the track the vessel is ; and the mte of travel- 
ling is here a seriona [[uesdon on nhicb everything depends, and it ia difficult there- 
Bun to judge if by running off for a few hours we shall really be getting further ob( 
of the traj. In the instiuce given above, the centre bears iibout W. S. W. and the 
trsik may be duo E. N. E, or N. E. If it be only E. N. E. there might be time to 
crosa in front and round the tlorthcm verge of the storm i but if il be travelling N.E. 
llie wind and sea may become too heavy to allow of standing on, and the run made 
sonld then only have brought the vessel aircctlyinlo the path of the fiwos; with the 
eucumbrance of her sail if ehe meets it nnexpecledly. Nevertheless there may be 
many casea, such as urgent service, cho^ng, and the like, in which tbesaits, and even 
the chances of the mnsts going with them, ace not worth considering, and it is there- 
fore proper that the seaman should have all the resources and the risks before him, 
fur it is not impossible that a case might ocenr in which he might by clever manoaiv- 
ring inflict a share, at leaat.of the latter on an enemy. Every experienced officer 
can tell how often in coast cruising the chase escapes by her wpcrior knowledge of 
the winds and currents. 



J 



142 Examplet ; Coa»ls and Seat of Europe. [Paet III. § 155. 

of Spaiu and Portugal, aad tliat their Northern verges extend to the 
coast of Ireland as shewn on Chart No. I. 

We have also authenticated eiaraplea of true circular Cyclones 
passing over Great Britain, and of small, hurricaao-like Btorms, both 
as to force and veering, prevailing between the Chops of the Channel 
and Madeira, but of the storma of the inland seas, euch as the Medi- 
teiranean, .£gean, Baltic, &c. we have no defined accounts, thougli 
their suddenness and Bcverity reader it most desirable to learo. if they 
be Cyclones or not. I shall thus merely adduce caaes in which the 
seaman may use the Storm Card "to consider with," and then if his 
eiperienceshouldjuatifyit.guidehiinaeli'by the help which they afford. 

155. I suppose a vessel bound into the Channel in Lat: 47" North 
and Long. 20° West, with a smart gale which boa veered from East 
to K N. E. and a sufficient fall of the barometer to induce the sup- 
position, that this may be a Cyclone travelling towards the Channel 
or Bay of Biscay. 

The Storm Card will shew forthwith that the centre bears S. S. E. 
of the ship, and though with the wind at E. N. E., if the ship cui 
stand on the port tack, S. E. would offer moat advantage, this may 
be leading her to keep company with the Cyclone and get worse 
weather; it may be therefore well to consider if ataadiug 50 or 100 
miles on the starboard tack, or due North, may not be the safer plan ? 
and the barometer here wdl auon shew if the distance from the centre 



If heaving to be found necessary from atreas of weather, then the 
card wiU also shew that being on the port side of the track of the 
Cyclone, which may have come up from the Bermudas, and in all pro- 
bability is travelling to the E. N. E. or N. E. the port tack ia the one 
to heave to upon, and that the -wind will draw aft and not forward. 
It will also, by moving it along an average track, warn against the 
error of running again into the Cyclone when it haa paaaed by ; which 
may be avoided by keeping a littla to the Southward, and if possible 
on the South-western quadrant of the Cyclone, where the wind is 
from N. W. to West. An outward bound vessel, from Europe to 
America, would of course manage quite differently, her business being 
to profit all she can by being on the favourable side of the Cyclone^ 
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and to avoid (eapeeially if it be a slow moving one) running into tlie 
heart of it, wliert: the violeute of the winii, though fair, and tbe Leavy 
sea muBt expose lior to broaching to if she approaches it too cloaely. 

156. If we place a Storm Card between the Coast of Ireland and 
Cape Finiaterre, we shall understand aa before said (p. 3i), bow a 
Cjclone of COO or 800 miles in diameter may Sll up tbe whole Bay 
of Biacay and the entrance of tbe Channel, and while it is a Westerly 
storm on the coasts of Spaiu, be a Southerly one for those of France, 
and South- Easterly and Easterly for the Channel and coast of Ireland. 
A. ship from Cape Clear bound to Gibraltar might, in some cases, 
profit by making a aomL-what curved track, so as to pass lekind the 
centre, and have full room to take advantage of the North Westerly 
and Westerly galea where the diameter of the Cyclone was not ex^ 
ceaaive. , J 

157. In the narrow seas of Europe we have usually too little sea. ■ 
room to do much in the way of proftting by Cyclones if they occur ; 
liut the tin)e to heave to, the tack to heave to upon, and often tho 
direction in which to steer, so that, all things permitting, their excea- 
wve violence may be beat avoided, are matters of great importance to 
the seaman ; for they may at least be to him the difference of arriving 
it hia port with a damaged cargo and a strained and leaky ship, or 
safe and sound when others have been torn to pieces. Thus in a 
N. W. storm in the Gulf of Lyons, if we call it a Cyclone, we aee 
that we are on ita S. W. quadrant, ajid that to stand a little to tho 
South would probably carry us from the more violent parts. See 
tracks a and U on Chart No. I.' 

Again in the sudden and violent storms of the Black Sea, a ship 
lia?iag left tbe Channel of Constantinople and being bound to Odessa, 
might if meeting witli a violent Cyclone travelling to the Westward, 
idvantageonsly steer, at first, to the Eastward and then haul up 
gradually to the North, so aa to carry a fair wind up to her port, 
while if she stood at first to tbe Northward she might get damaged 
by the strength of tbe storm, and driven considerably to tho West- 
ward. If bound however to Trebizond and the storm was travelling 
to the Eastward, she might also carry a fair wind tbe whole way by 
' Sec ji. 86 fur Nelson's mnnnEemeiit in these gnles. 
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runuing with the Southern border of it. We do not know that the 
storraa of the Black Sea are OycloneH, nor what are their tracks, bnt 
no intelligent aeaman can look at a few old logs* of such Btorme, with 
the awiBtance of the Horn Card without detecting by the veering of 
the wind and his track, if they were ao, and how they travelled. 

Cycloses oy THE Black Sea. I have mentioned at p. 86 the 
poBsihility that the " galea " of the Black Sea may at times be Cy- 
clones, anil that they are so I find confirmed by a letter irom Captain 
Siltt:r of the Brig IV»can, of Portsmouth, who gives me the abridged 
details of one which seems to have been trflvelling up from the 
S. Weat to the N. East ; the wind having veered with him as lie ran 
up from the Bosphorua towards Odessa, whither he was bound, from 
8. S. W". to "W. N. W., North West and North. He has not sent 
me his detailed log, nor the height of the barometer, but there Beems 
no reason for doubting that this was a true Cyclone. 

158. SouTiiEHN Indian Ocean.— Off the Cape of Good Hope 
and to the Eastward of it, aa far as Cape Leuwin and Bass's Straita, 
ships bound to India and Australia are often detained for acme days, 
and even for above a week, by strong North- Easterly, Easterly, and 
South-Eaater!y galea, in which little or no progress can be made, and 
they are for the most part lying to. Now these, as explained at p. 40, 
are very probably the Southern quadrants of great Cyclones which 
are passing to the Eastward, North of the vessel, and she may in all 
likelihood, by standing a degree or two to the South, get out of their 
influence into the regular Westerly gales prevailing there. 

159. For as there is no sort of doubt that the West India Cyclonoa 
of Bay 200 or 300 milea in diameter at most, expand in their progress 
along the coaata of North America, and become great Cyclones of even 
1000 miles or more in diameter as they travel across the Atlantic in 
high latitudes, we may easily conceive the same thing to take place in 

33, giving rise to Easterly or Westerly gales, according 
a the North or South side of the circle. 

aider the case of a heavy Westeriy gale fora ship in 
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SB, and each aide of 9G miles, this will be about equal to a circle or 
Cyclone of a little more than 1000 miles in diameter. 

If our Cycloue is travellinfj at the rate of 15 miles an hour froM 
West to East, and our sbip is on tlie Northern verge of it, we will 
take it that she is acudding at the rate of 11 knots due East with a 
heavy Weaterly gale, as it is called. 

But aa the etorm is moving at tho rate of four miles an hour faster 
than the ship, its centre will in the 24 hours have made 96 miles more 
Easting than the ehip, and this in our supposed polygon of winds, and 
we alJow no incurving, will have left the ship at the point where the 
wind ie W. by S., and vro may suppoi^e also less strong, for the centre 
of the Cyelone is more distatit than it was from her, so that for tho 
Bert 24 hours she may scud not more than 10 knots, and thus for 
thia day the Cyclone will gain 120 miles upon her, and thus she will 
gradually fall out of the storm circle. If the ship's or Cycle 

I track he dift'ereut, and approach to or diverge from each other, 
resulta will of course vary. 

f As just noted, the heavy Easterly galea also at times experieni 

in these latitudes, and which so much detain outward bound shipi 
are probably often referable to tho same cause, namely, tho ship 
lifting overtaken by the Southern Imlt' of a. great Cyclone, traveliing 
to the Eastward, which may therefore begin at East, and end at 8.E. ; 
but if travelling slowly ( u- if, as seems sometimes to occur, followed 
by another of the same kind), it may take several days to pass over 
the ship, as its chord from the N.E. to the S.E. point would be about 
GaO miles, which even at 16 miles an hour (leaving out all account of 
the ship's drift) would require nearly two days. 

Iftbia view is a correct one, the remedy is to stand to the Southward, 
to get out of the storm circle into the uauol stream of the Westerly 
gales, and with a homeward bound ship meeting a "Westerly gale, 
which she had good reason to suppose part of a rotatorv one, to stand 
to the Northward. Every seaman will sco at once how this applies 
in the Northern hemisphere, aa, for example, in the galea of the At- 
lantic and in other parts of the world, if Cyclones, and by placing his 

]■ Storm Card on the Chart, ho may often find that he may save himself i 

^^^H6 days of " thrashing and beating," and his owner some wear ail4^^^H 
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tear, by going a little round about ; verifying perhaps the hom 
old proverb, 

" What can't be done \ij pushing and striTing, 
May oftan be done by a little coDtnvine." 

I should perhapH explain here that I do not by this intend to counsel 
more than a temporary run to the Southward to disengage the vessel 
from the influence of the Cyclone. She can afterwards haul up a 
point OP two BO as to regain any parsJlel which her commander may 
coQceive the most advantageous one for running donn his Easting. 
1 suggest this course only as preferable by far to waatiag time in 
lying to "till the gale blows over." See at p. 40 the remarks of 
Captain Ebseise, B. N. on the passage of H. M. S. Havannah under 
hia command. 

160. Ships lying at the Bell Buoy at the Mauritius (Port Lonia), 
and having every indication of au approaching hurricone, must con- 
sider if it is one like our tracts u and e Chart S^o. II., passing directly 
over the Island, or to the Northward and Southward of it. IS passing 
directly over it, the wind, as will be seen by the Storm Card, will 
remain steady at 3. E. till it shifts to the N. "W., probobly after a calm 
interval. If passing to the North Westward of the Island, the winds 
will veer to the 8. E., East, and N. E., and if passing to the South- 
ward and South Eastward of the Island, the winds from South wiU 
veer to the S. "W., West, and N. "W., so as to make the Island a dan- 
gerous lee shore in a few hours if a good offing be not run for. It ia 
in this knowledge of what tho winds will be (certainly) in a few hours, 
that the seaman's safety, or his avoidance of serious damage, often 
lies, and it is to the absence of it that miachief Is. in innumerable 
cases to be traced. 

Mr. Thom, p. 229, quotes the cose of a ship which " in the h-urri- 
cane of 1840 slipped with the gale at S. E.,hove to, and drifted from 
the ishuid, but the next day was carried back by the N. W. wind, 
and thrown on the reefa at the entrance of Grand Hiver, at the place 
she had left."* 

* Mr. Thou quotes aleo tlie caee of tlie Stag, but, bj an ovBraiglit, eondemna 
ber tor naming off from the Bell Buoy Lo the W.S.W. He forgot that, in a hoair 
gnle Iho snilor often cannot tUooac, but must watnre only to run with the wind 
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161. Suppose youreelf in 10° South and 84° East Long. 
Btforg gale at W. S. W, and falling barometer ; place your Soutl 
Storm Card ns before, and you will see, (as you are now in the Som 
ern hemisphere) that the Westerly winds place you on the Norlht 
side of the Cyclone and that a W. S. W. wind makes the centre bei 
about 8. S. E. from you. 

Now if you are hound to the Northward you may profit by this, 
for all research ae yet shews that tho storm tracks are lo the "W. S. 
Westward hereabouta,* and thus the Cyclone is leaving you, while 
you are leaving it. 

If bouod to the Southward or South -Westward, however, (as t( 
Europe, Australia, or the Mauritius) the case is exactly reversed, axA.\ 
you might, as you perceive, 'with a very little " carrying on to it, 
plunge headlong into a Cyclone of unknown fury. Tour safe and) 
poper plan ia, if so bound, to steer off before the wind, or even N.B. 
till you raise your barometer a littlo. The wind you will find draw 
to West (the centre now bears South of you) and gradually to the 
Northward of West, when you haul up a point in an liour or more, 
Dt your barometer and the wind advise you, till hauling South and 
BW. jou have sailed round the atorm, and have now literally — fopj 
it is' almost an Americanism — " got to the other aide of it," where it, 
ia a fair wind for you. 

162, This simple manoeuvre of sailing round a storm is especially^ 
UMiid here ; for though, of course, a vessel may heave to aud allow] 
tbe Cyclone to leave her, yet the usual tracks are so exactly along o^ 
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rather aa-oss tho homeward bound routes, that after losing from aii 
to twenty-four hours in heaving to, a ship would in most instaiiGes 
find, when she bore up, that in a few hours she wob again coming 
down upon the body of the Cyclone and haTc again to heaTC to ; ta 
that in the end she would lose far more time than by saiKng round it 
as I propoae, I am not auppoiing this, but writing from facts. The 
ship Orient, Captain Wales, from Calcutta to the Mauritius, hoTC to 
to avoid running into a Cychjae (Track i i on the Chart) and bore up 
to proeeed, when she again in a few hours found she waa getting into 
» worse weather, and again hove to ; repeating this bearing up and 
heaving to three times, an eicellent instance of careful management. 
The transport Maria Some*, with troops on board, committed the 
fatal error of running headlong into another hurrieane close to the 
Orient's tract, was dismasted aud nearly foundering, and svffbeateS 
fourteen personi for want cf air during tlte tempest .' having all her 
hatches closed.* 

163. Sappose youraelf bound to India or the Straits of Sunda, say 
in 20° S. and 75' East, and that the Trade from fine clear weather and 
a high barometer becomes stormy, the barometer falls and the wind 
is at East or E. b. S-t This, as you will instantly see by the Storm 
Card and the Chart, is in all probability a Cyclone crossing ahead of 
you, and by heaving to for a few hours it will pass you, travelling ia 
the "W. S. W. just as a waler-spout might do, Tou will then pro- 
bably have the wind from the N. E and North, as your Storm Card 
will shew you, and by standing to the Eastward your barometer will 
rise, and you will quickly find the Trade again. 

164. The moat recent instance in this latitude of this kind of care- 
ful management which baa occurred, I give a little in detail, as being 
highly instructive. It is that of the ship Earl of Hardariche, Cap- 
tain Wellee, from England bound to Calcutta, who was good enough 
to place his well-kept log and a private note-book both at my disposal. 

The Eardwiehe was, on the 2Gth December, in 28° 42' South, Long. 
80° 46' East, with her Barometer at 29.95, and with light, and lat- 

« See Sixteenth Memoir, Jour. As. Roc. Beng. Vol. XVIL 
f And esp«cia!lj in tliwe cases with a heavy cross sea from the Nortlt X 
more Nortlierly. 
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ferly strong bret-zes S. E. and North. "Op to thia time aqiiallF, thick, 
heavy, wild looking weather, upper clouds cojnnig from N. W., the 
neit Btratum N, E. and the lower acud, with the wind, fast from S. K 
At midnight from 10 knots ran into a dead calm. Breeze was re- 
newed again, and next dayshe was in 26° 14' South, Sl° 5' Eaat, with 
Barometer at 30.00, and confutted sea, heaviest from S. W., wiud 
East to E. 8. E. and a strong Trade throughout. Ou tho 28th iu 
22° 37' South, 81° 00' East, and Barometer 29.S5 ; and on the 29th 
Lat. 19° South. Long. 81° OO' East, Barometer, 29.71, strong Trade 
still, but fiqaally and a confused sea, and bnrometer falling, made 
parntiona tor had weittber ; upper clouds from N. E. 

On the 30th in 17° if South, 81^ 41' East, Barometer 20.75. 
^ 1. M, running C and 8 knots to the Northward, but nppearances 
tiireatc'uing,* huve to, dense lurid utmosphere, very peculiar apjwar- 
:uico ut dunaet the last two eveaiuga. f .m. centioued dark appearancii 
.11 the North Westward, ran twice to the North and found the wind 

iicreaaing, and drawing to the Eastward with thick weather, but 
.[[Mays fine when going South; kept her South till it should clear 

I little; a thick lurid appearance over the heavens, the sun 

'i\ewing as through a dense veil with heavy leadeu-Iooklug clouds 
;he North and N. W. 

Captain Welleb's private note is : At 4 a. m. barometer not 
iag any more, made more sail to the Korthward, weather became r 
!i<|iial]y with thick weather and heavy rain. At 8 a. M. a heavy EquaQ 

.'niia theN. E., shortened sail to close-reefod main top- sail, light East- 
•■:iy air with a heavy arch to the Northward, which kept nearly iu tho 
njuB pesition till noon, ship drawing to the Southward 3 knota. At 
1 P.M. made Bail again to the North and East. As we advanced, the 
Weather became thick and squally until 4, when in a smart squall with 
thick rainy weather, not able to see fifty yards from the ebip, wore to 
ihe South, and shortened sail to close-reefed fore and main top-sails, 
the weather clearing a little, but an immense mass of heavy leadeu- 
iooking clouds, and over the whole of the heavens a very murky threat- 
ening appearance ; aun at setting gave the whole a red lurid appearance, 

* These cload Dotes are of high interest; jierhape, as we shall sutiseilnenClj 
of iiijjhcr iiiceresl ihau we auiirose. 
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and every thiug on board had a red tiut. At 8 p. u. a fresh gale S.E. 
Although the aun nnd moon were visible during the day, yet they were 
oiily Been aa tbrougli a thick veil. 30th December, Noon Lat. l& 26' 
South, Long. Sr 35' Eaat, Barometer 20. SO. After midnight the 
stare began to shew, and the thit-k lurid hazi; went off, and Wne skj 
was visible at daylight, but still a heavy leaden appearance to the 
^Northward with a heavy confused swell, heaTiest from the East. 

In this capital instance of good management, there can be no dmibt, 
that Captain Welleb, with the sacrifloe of a few hours' run, avoided 
running into a Cyclone on the South Eastern border of which he wa«, 
aud of which he saw the body in the bank and arch of clouds to the 
North and N. "W. of him ; bb distinctly as one might aee the smoke of 
a fleet of enemy's steamers, and stand back not to run in amongst 
them. The red lurid tint of the atmosphere is a peculiar characteristic 
of the approaching Cyclone in the Southern heraisphere, as we Bholl 
subsequently see. 

165. If however in thii position (§ 163) you are bound to tbe 
Mauritius or the Cape, you will see that you may clearly profit by it, 
steering only aa far to the South as not to let it gradually approach 
you, and thus become too violent to run in with safety. For this your 
barometer and keeping the wind to the Northward of East will be 
sure guides. If the wind is to the Southward of East, you are before 
(to the West of) the meridian of the Cyclone, and should haul more 
to tlie Southward out of its way. 

166. But if in the Latitude and Longitude just stated, 20° South 
and 75° East, I have the wind South ? 

Ton are then right before the path of the tcrapeat (Cyclone), and 
taking into consideration also the state and qualities of your ship, as 
well as the distance of the centre, as you estimate it from the baro- 
meter, you must manage to get out of the way of the terrific centre 
at all events. 

The best plan is to steer off N. W. or N. N. W.* till the wind is at 
least S. a. W. and the barometer has decidedly risen, when you may 

' I give these apparenCly loose limiEs, because while a miin-or-war or fine-built 
merchantman, well eteereil, might run un fora long time N. W. with a gale at 
others uonld not vcDturc to do so without grcnt risk of broaching to. 
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baul North and cither heave to oi fuq on, as you are liouad. Note 
here, as will be subsequently shewn when we come to speak of the 
barometer, that your barometer will be proportionately Ligher before 
the storm than when on either side, or behind it. And also that aa 
the Cyclonic here are from 200 to 400 milea in breadth, you must 
run at lea^ one-tliird of that distajjte to be well out of harm's way. 

The foregoing erampIeB will also apply to the Cyclones of the Straits 
of Madagascar and those between Cape St. Mary and the Natal Coast, 
which are all in the Southern hemiaphere, and have all their tracls, 
to far at we yet inow," to the W, S. W. or Southward of West. 

But about the Latitudes of Bourbon and Mauritius, there seems no 
doubt that the tracliH of the storms re<mrve to the South, (see Chart 
and at p. 46 what is said there of the Serpent's Cyclone ;) and here- 
abouts the seamau must warily apply all his skill and attention to 
OiScertaia the track before he heaves to, and be assured that if he 
has allowed the Btoriu tu pass him he does not run into it again, by 
croasing the apei of the curve. 

167. The Ahabia.!! Se*. We are liore again in the Northern 
hemisphere, and nmat recollect that all the changes are different from 
those we have considered in the foregoing paragraphs. In the section 
on the Tracks of Cyclones I have adverted fully (p. 52) to the little 
that ia known of the tracks of the Cyclones in this aea, aiid the pos- 
sibility of their curving to the Northward towards the eoaats of Persia 
End Arabiai, which should be borne in mind ; as also that a few 
degrees from the Malabar coast, the Cyclonea appear at limea to be 
Kudden and violeut, though of small extent. 

Taking a Cyclone to begin at N. W. with a ship bound to Bombay 
in Lat. 13° North, Long. 67° East, it will be clear that she should not 
stand on upon her North Easterly course, butrun offE. 8. E,, hauling 
up East and gradually N. E. as the wind hauls to the S. W. which it 
will do, and this may be the best plan even for a vessel bound to Aden 
or the Persian Gulf instead of lying to. At all events she should not 
jhre to with the wind at N. W., for should the course of the Cyclone 

And this caution SBpodnlly applies to those to the Soulhwai 
lible there may be a aecond reciiiTiDg track, analogous 
a the neit pwaginph. 
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be ycr/ Weuterl^ and its diametei' small, the centre wuuld pass verj 
close to her. To run off to the S. E. or S. W. if tlie season admitB, 
vo as to raise her barometer will be more prudent, and she may regain 
ber former position by running partially round the Cyclone and taking 
advantiige of the South Easterly- breezes by which thi;Bo Cycloneaare 
usually foUoweil. 

168. In tuk Bii of Besoal. Kupposing our ship in Lai. 1# 
North and Long. 98° East, or not far from the middle of the Bay of 
Bengal, with a strong squnlly gulo at E. N. E., a falling barometer, 
and other indications of bad weather. We take the Northern Card, 
and placing it ho that the ship's place may fall, say on the outer circle 
just between " Wind N. E." and " Wind East," we Lave it of courte 
at the place of the wiml, E. N. B., and we see icnmediately that the 
centre of the at^jrm bears 8. S. E. from us. 

Nest, we know that the Cyclones of the Buy of Bengal come gL-ne* 
rally from about the E. S.E, and travel to the W. N. W,, so that we 
may aay with tolerable confidence, " This is a Cyclone coming up from 
the Andamans and trnvelling towards Coringa," and if we are bound 
down the Bay or to the Straits of Malacca, we may add, " and if I run 
on now, I HhaU run into the heart of it, for 1 shall in a few boura croaa 
its track, before, upon, or close behind its centre, according to ita rata 
of travelling." As no careful aeaman would of course run his ship 
headlong into a waterspout, neither would he now hesitate, I unppose, 
to heave to for a few hours, when he will find that the wind has draini 
gradually to East, and then to the Southward of East, when hit haro- 
meter will bpi/in to rite, and he may safely stand on. It ia probable 
that in doing so he will cross a spot where the Cyclone has left ita 
traces in a heavy and confused sea. He will see also by moving hia 
Storm Card to the W. N. W. how it ia, that (allowing always for hia 
drift or run), the wind will iu a Cyclone change aa I have here de- 
scribed it : and indeed, what I have related above is, with some littla 
difference of position, the case of a troop aliip, the Nugseralh Shaw, in 
April,1340, as shewn in my Third Memoir in the Journal of the Asiatic 
Society of Bengal, Vol. IX, but with this difference, that her Captain, 
being in all probability desirous of profiting by the " fine fair wind," 
Unfortunntely ran down 100 miles townrds llic track of the Cyclone, 
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wbicU travelled up about 180 miles in the eama tiino ; aiii aa the ship J 
crossed it close to the ceutro she was dismasted, narrowly escaped I 
foundering, imd waa obliged to put bac-k at a ruinous eipense to re- j 
pair the damnpeB! Several other veisols Buffered from the same error, 1 
nud two at least, the briga Freak and Veciii, bad to put back to j 
Calcutta, for repairs, after being near foundering. 

Ififl, Let ns suppose now, with the card in the same place, that .1 
Dur ship is in the aamo Longitude as before, 1^9°, but in Latitude 11" 
or 11" 30' North, with the same signs of b:id weather, falling baro- 
meter, &c. and the wind at W. N. W. Placing ihe card as before mth 
Ihe mind' n place upon the s^/^* piace, we see that now, if bound South 
or to the Straits of Malacca, we may safely and surely profit by the , 
fair gale ; for the farther we get to the South or S. E., the more dis- ■■ 
tant we are from the dangerous centre. On the contmry,if bound to 1 
(bo Xortbward, we should be standing on into danger, if we ventured, 1 
L'sjiecially with a falling barometer, tn " carry on," since we should J 
then clearly be Hearing the centre, which now bears N. N, E. from ua. * 

170. Assuming a ship bound to Calcutta in the month of October, 
ill Lat. 18" N. Long. 8S°, with a strong gale at N. b. E., and a fall- 
iiii: bfti^meter. The Storm Card will shew that this is probably a 
' 1 done coming up from the E. S. E. or 8, E., and to lie to, would be 
I lie in its track as if waiting for it, and that in a position in which if 
■1 3;ibied there is a dangerous lee shore. A short run to the 8.W. will 
raise the barometer sufllciently to assure the seaman that he is out of 
the way of tte violent parts of it, when aa the wind hauls to the N. W., 
West, and S. W., he can soon sweep round its Southern and Eastern 
border, and regain hie lost distance without straining a rope-yarn. It 
will no doubt be some time before this plan, which will probably be 
called " turning tail to one's port for a gale of wind," will be adopted j 
asd many will prefer taking their chance, subjecting their ship to the 
wear and tear of three years in twenty-four hours, (to say nothing of 
lusa and risks which underwriters pay) ; and tho?c who do so, will of 
■mrse not think it worth while to consider of the right tack to heave 
I upon; but this tBill be done once only. Those who have passed 
:'iraugh a " real hurricane- Cyclone" in the Bay of Bengal or West 
i:ii]ieB, or a "gcuuinc tyfoou" in the China Se.is, will not mind aacrir 
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ficiug ft little time to getting out of their iray ; and still lese when 
they consider that, as before aaid, all that is gained in the run into, is 
lost in the drift out of, the fiital circlo ! 

171. Supposing the ship in 12° North and 90° Eaat ; but the wind 
from the S. W. or S. E. ? This may aafely be profited by, for we have 
aa yet no example here of a Cyclone moving to the Enatward of tlie 
meridian ; and the barometer and the Storm Card will fully advise if it 
should bo one of those (apparently rare onoa) wbioh more up on a 
N. N. W. course towards the Sand- Heads, so aa to prevent the Beaman 
from crosaing into it, or approaching the Sand- Heads too nearly in 
bad weather where no Pilot ie procurable. 

172. In my Eighteenth Memoir (Jour. Ab.Soc. Bengal, Vol XVm. 
p. 912,) I have given detailed rules with the reasons on which theyne 
groundedforthemanagemetit of aahip at (within), or near tho Sandr 
Headson the approach ofaCycione.of which the aummaryia as followa. 

" To sum up these rules then. For tlie ships to the Northward (i. t. 
on the right hand side of the track) of the Cyclone when the gale, with 
afalling Barometer, is at S. E. to E. 8. E., they may, if they have sen- 
room, stand to the N. E. to allow it to pass them comfortably, heaving 
to of couTEC on the starboard tack when far enough out of its way. 
Between E. S. E. and East they may, if the Barometer be not too low, 
and they have sea-room to give the shores of Orissa a wide berth, with 
a stout ship and good helmsmen, venture to crois in front of the 
Cyclone, or if tbia be not advisable, heave to on the starboard tac^ 
when they have made an offing if in an outward-bound ship, cr before 
they run too far in, if inward bound. 

" With the wind between East and N. E. to North. I have already 
shewn, that crossing may almost always be aafely adopted for the ships 
to the right (Northwaj-d) of tba Cyclone path, and foi' those to the left 
(Southward) of it that they must not run into it, fancying it a fine fiur 
wind, or too far up if in its rear, aa that ia wholly useless, and may 
bring them into soundings with a heavy Southerly gale ; and this much 
Booner than they expect, if the etorm-wave and current are strong and 
if the track ia one near the meridian.* All wiU I hope recollect that 

* la the Loaden'i Cyclone of October, 1838, noticed by Colonel lleid, the 
AUiioH, commanded by Captain N. McLeod, ouo of Uia oldest commanders Co Calcutla, 
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they have first to consider what their shipB and the crew can do, next 
what their heat course ia, and iaatly in what position they may be if 
diamasting, or even loss of topmasts should occur ; and this may 
liappen from hroaching to, or from elieer hard blowing, in the beat 
ihip. With an on-shore gale, the resonrco of anchoring in the open 
ocean, which all the Sand-Heads anchoring, and most of that of the 
ooast of Orisaa, ia, becomes one to which uo good aeaman would 
desire to be reduced if he can avoid it. 

"rioally, I need not remark that in all thia, both aa to the eipected 
Cyclone and what is to be done to avoid it, much must depend on the 
judgment guided hv careful obaervation. Thus for instance a sea from 
the Eastward crossing a Southerly one with a bank of clouds to the 
E. S. E. is a strong sign of a Cyclone, though it may be blowing fresh 
Irom the South at the time ; and, again, if the-baok ia heavy to the 
8. S. E., that it may come up from that quarter. In a word, the vigi- 
hint seaman will watch every thing and despise no indication, and the- 
dull and the careless will see nothing and he always too late." 

About Ceylon and the Southern parts of the Bay, the same rules 
liold good, att also for the Cyclones which occur in Madras roads, Co- 
ringa, and other anchorages on the coast. To the management in 
llmse cases I shall advert in the Section upon that advisable in Bood- 
Pleads and Harbours. 

173. Is THE CsitfA Sba, Suppose yourself in about Lat. 2( 
I North, Long. 115° East, with the wind varying between West and 
I N. "W., a falling barometer and other signs of bad weather, being in 
I thetyfooa months withal, and bound to Canton. 

Place the Slorm Card on the chart, and it will shew you, that in all 
iiuman probability, and with reference to what haa been aaid at p. 57 
■r the traeka in that sea, thia is a tyfoon- Cyclone coming up from 
i; S. Eastward or down from the North Eastward, and that if you 
tn.nd on upon your direct course, though you may indeed make 50 
"r 60 miles of latitude, you will be in the very track and heart of it ; 

.111 up with a terrific Southerly Harricano, and making every allowance hove io aa 
:>' thought 60 or TO miles to the S. E. of tbe Pilot Station, but at the some moment 
^■iind himself ill 13 fathom a water only 1 Furtunatelj they were enabled 
but BDOther hom's run would have been do.-lruction lo llieni. 
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but tbat by ateeriug iiway to the Soutb Eastward, and hauling up gra- 
dually 113 the wind aud your barometer guide, you will have uUowed the 
Btorm to pass you, aud have only made a little curve, as iu the case of 
n bead-wiud. The case which I have auppoaed here, really happened 
between tbe 27th and 2Sth September, 1809, when a fleet of four of 
the East India Company's China abipe, by standing on 64< miles to the 
^'^orthward,nm headlong into a tremendous tyfoon, in which the Triu 
Srilon, a new ship, foundered, and the other three were not far from 
1 1 ; See Sixth Memoir, " Stornia of the China Sea," Jour. Ab. Sou. 
Beng. Vol. XI. and track V upon Chart No. IV j tbe Fleet being at 
noon of tbe STtb in Lat. 19° 49' North ; Long. 114° 43' East. 

174. Again, in the same Lat, and Long., with a strong Easterly 
gale, falling baronteteJ', aud all other indicationsof a tyfoon, and iatba 
month of July, and your ship bound down the China soa or to Manilla< 
The probabilities (or may we aay at onco cartainties ?) here, are a» 
before, and you may commit tbe same error by standing on ; tha 
centre of tbe Cydoue being South of you ; but it is travelling mors 
or less to tbe Westward or North Westward. If wind and sea jet 
^low, you may stand off to tbe N. N. E., when as your barometer 
rises you will be able to loy more Easterly, as the wind will haul to 
the S. E. and Soutb, and with a very little sacrifice of distance you 
will allow it to pass you, with but little more than the violence of t 
common gale for a few hours. If you stand on, the chances of youf 
meeting tbe centre, and even of being involved in it when disabled art 
niost imminent ; and tbi^ last is perhaps the mo»t dangerous sjtuatioA 
in wbich a ship with sea-room can be placed.* 

In 16° North, 11-3^° Eiist, with the wind at W. b. N. and all tha 
usual indications of a tyfoon (Cyclone) and bound to China, 

" The centre of a UmTicano or tyfcxiu(for the tyfoon is yet more fiirious than the 
tiiuTic&ue, oaiug the words now tu designate forco only], ia bIvi'b;b snawrol dtuatiaa 
for the best found, manned, and perfectlj preparetl ship, ercn were she the smarteit 
4Uid Btontest frigate in the navy. Now if we supposed a disabled, and consequently 
nnmanageflble ship in liis position, with a mast or two hanging- by the lee cbain- 
platas, and thumping at her bottom or rudder,aad ibis in the midst of ''the pjramt- 
dal sea*' which can only be likened to a boiling cauldron, flying mountuns high ia 
it reckh'sa nailur, nr laudGiniui, may siip]iase ii worHi while to 
avoid the thiinccs of 5ticb a purgiilory. 
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K you atand on yon get into the heart of mifichief, but by nin- 
ntng away to the E. N. E. and gradually North, which is about your 
ronrae, you will avoid it, and perhaps really l«s" no time at all in the 
end. 

175. One case, which affords three leasons at once, has occurred 
m this sea, and should not he omitted. It was the subject of a special 
Memoir* by me, in consequence of a reference from the Marine 
■nthorities at Calcutta, of which the object was to ascertain as nearly 
u possible on what day the traoHpoii ship Golconda was lost. The 
rasults of the inquiry shewed th.it nf throe sbipa which must have 
been close together in a double tyfoon in September, 1839, Tracks 
XXVI. and XXVII. on mir chart— one, the TkElig of London, per- 
f»ctly aware of her position, and her Captain well acquainted with 
tlie Law of Storms, hove to at the right time and place, and sustained 
no damage. The second, the Thetis of Calcutta, ran on, evidently iu 
iniioranee, tiU she could run no longer, lost her maiumast which 
crushed her pumpa in its fall,t had three feet water in her hold, and 
narrowly escaped foundering; and the third, the Oolconda, which 
with 300 Madras troops, their officers, followers, and her crew, had 
nearly 400 souls on board, ran np, and was no doubt caught at tlie 
m&eting of the l-wo Cyclones and fonndered ! see p. 97 § lOi. 

176. The most recent instance of aerioua mischief, detriment to 
ilie public service, and useless risk of valuable lives and property by 
iljsregard of the rules of our science, occurred in this sea June 28th 
,; lid 29th, 1846; in which month the Honourable Company's War 
"^t(;amer Phtto, bo\md from Hong Kong to join the force ofl' Borneo, 
'rtiing the wind from the Eastward in the S. "W- monsoon and iu the 
nfoon months, with a falling barometer and every other indication of 
:■: tjfo on- Cyclone, steamed directly on her course, making one of South, 
Z-r West, while the tyfoon was travelling up to the Korth, 30° West. 
■^Iie of course met the calm centre and shift, with the pyramidal sea, 
JiiG indescribable fury of the wiuds found there. She lost her funnel, 

■ IVth Mamoir, Jour, As. Siw. Beng. Vol. X. 

t BnUdera. ship-owners and underwrilers ehoulrt note this accident, and place the 
pumpsBoasnottosubji^ct Ihom (o thiE serious risk, for it must httve occnired facfiir^ 
•od doubtless have occasioned dip fonndcring r>f »hip». 
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rudder, &c, &c. and was almost foundering when the Cyclone left her. 
She then put back, and being of course nearly unman ageable drifted 
OD the rock* at Hong Kong, but wau saved by the boats of the Fetta 
frigate fortunately lying there.* 

177. In the Nobtheen and Sovtheek Pacitic Ockait. We 
bave usually here abundant sea-room, but our difficulty will lie, till 
more knowledge is collected, in judging of the tracks of the Cyclones. 
The careful seaman will not fail to apply here with due care the 
method I have given (at p. 115), for finding what tbe approiimata 
track is, and guided by that, and by aoalogies drawn from what ia 
known of other parts of the world, wiU rarely, I should suppose, be 
imabie to avoid the worat parte of the Cyclones he may meet with. 
He can confer no greater obligation on nautical science than by care- 
fully registering hia own and collecting the esperience of otbers, to 
enable us to lay down rulen for tim here with as much certainty as in 
other parts. He will find in Chart IV. a few tracks in the Northern 
Pacific; and at p. 121, a striking ioataace is given of doing exactly 
what should not he done, and the miachief arising out of the eirix. 
For tie Southern Pacific, and for the present, I can only recommend 
to tiim tbe careful study of what is said of the Southern Indian Ocean, 
both 89 to tracks and stationary storms, and of the little information 
collected, p. 73 to 81, as well as close attention to hia barometer, the 
winds, and hia run by log at the approach of bad weather, eo aa to 
enable him to calculate roughly, (for this is all that is usually required) 
the probable track of the threatening Cyclone. It is probable that 
the tracks may approach to those of the Indian Ocean, but the groups 
of Islands, particularly when high, may occasion great variationo. 

178. I have not in these examples for practice, referred at all to 
the incurving of the winds, because it will perhaps rarely be required 
that the seaman should consider it, since when he gets to where it i> 
of considerable amount he is in all probability too far involved in the 
Cyclone to make it a consideration influencing his management ; and 

• See Chart No. IV. Track j. I drew np a detailed ioFestigation of tbia error, 
which the Govenunent of India did me the honour to hihograph, with the chut 
accoDipanjing it for the instructing of its Steam service. See aUa Knnt, Mag. fat 
Jnnnarj 18+7. p. 12, for h cnpitu! lesson in this sea. 
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il' ho baa, either while lying to or scudding, the winds " aiternatiDg," 
as described at p. Ill, he will take the mean as the average direption of 
\fa wiod, OB in. fact be often does in fine weather, when the wind ia a> 
tttle variable. In his eiamioation of old logs, however, and especially 
ibose of I'leets or of numberfl of detached ships, he will find this ele- 
ment of much importance iQ settling correctly the place of the centre, 

179. EECiPiTULiTios or various cases of eeeoh add of oooi> 
BiNAGEMENT. I have thought it useful, as I proceeded, to adduce 
striking eismples of good or erroneous management, and eonsequent 
idvantage, loss, or mischief ia the preceding sections ; bo that the 
prec^t and the warning against neglecting its practice might go to- 
gether, and be thus perhaps more forcibly impressed on the mind than i 
if separated by a different arrongeinent, I merely recapitulate here, • 
then, what has been instanced as to these separate heads :— 
HzATENH TO Otr THE WHOSO TACK. Admiral Graves' Fleet will 

the Tills de Paris and Itodnm/'t prizes, {"age 125 

BuKHiNo INTO Ctcloneb. H.M.S. Stoi/t, with E. I. Com- 
pany'ft Fleet in the Northern Pacific, 

The Oi-eat Western Steamer, Northern Atlantic, 

Maria Somes, in Southern Indian Oceaa, 

French Frigate La Belle Poule and Corvette Le Berceati, 
Southern Indian Ocean, .... 

yinserath Shaw, and other ships, Bay of Bengal, 

E, I. Company's Fleet, Cbina Sea, 1809, 

Transport Goleonda, China Sea, 1639, 

U, C. Steamer Pluto, China Sea, 1848, 
■'rofitino by a Cyclone. Royai Mail Steam Packet ii 
L Northern Atlantic, .... 

I Ship Ladif Oli^hrJ, Coroniandel Coast, 
r 180, Ships pbetented bt theib bituatios in the Storh '. 

' '.CLE THOM KUNNiNa INTO THE Centbe. 1 mean by this, ships the , 

vimanders of which really would, if they conld, have driven theii 

:is headlong into the midst of a furious Cycloue ; iu which dis- 

Tiing would have been perhaps the least they could have escaped 

■': ' They have not done, and do not do this knowmgly, but hun- 
Ihere ia no doubt, are jet doing and will yet do it for some tim&. J 
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In fact ia orery caso in wliicli the Mariner meete with that quadran 
of the Cyclone which gives him a foul wind, he is, I must Bay, sadl 
tempted to wish the wind waa ■' but a few pointg the other way," je 
these few points, obliging him to lie to, are in fact his safeguard froE 
the mischief ho would plunge into if he could : An example will n: 
this quite clear. 

On our Chart No. III. will be seen, marked XII. the Cyclone o; 
tiie Briton and Munnimede, which was indubitably destruction to tboa 
two fine ships j and by placing the Storm Card over the track, it wil 
at once be seen that a ship about the lalond of Narcondam must havi 
had the wind Bastorly, and one u little to the East of it, the wind w 
to the Southward of East and youth Easterly. Now at the very time 
the flunnimerfe ami Brilan. were dri^-ing helpless and dismasted, rouail 
and round the centre and finally on shore, the ship Prince AUert, 
hound to ike Southicnrd, was lying to off Narcondam, with a gale a1 
S, E. and was thus prevented from running farther down towards tin 
Tortes. 

181. PeOOFS OF THE ACCTTEACT OFTHE BULBB AND DEDUCtlOKS 

AFTEB PUBLICATION. The seaman who has not studied our r 
science, wiU ecarcejj believe tbat by means of it, when clearly under- 
stood, nothing is more easy than to predict beforehand or to dedare 
after the event, what winds and weather ships under given cireuin- 
itances have had or may expect : and yet not only may this be done 
almost with certainty for single ships and Cyclones in given positioaei 
but, which is perbspa stiD less credible at first sight, we have found 
that long after the track of a Cyclone has been traced, and the cbirt 
lithographed and published, other ship's logs iif the same storm hare 
been obtained, and when their position has been carefully ascertained 
and laid dovm, it is found that they had the wind nearly or exactly BS 
the Storm Chart shewed, and this even where the Storm Circle t 
laid down by the logs of two ships only or even of one ! 

Now the strongest possible proof of the truth of any natural law i< 
that it will shew, and predict as it wore beforehand, what has hap 
peoed, or ic'o«/t/bappen under certain circumstances; and in these case 
the prediction is made, and even printed and published, that a Cycloif 
of a certain size miigt have passed on a certaiu tracli, at a {jiven rat 



Tart III, § 183,] Praofi of Rules. 16l | 

on a given day and hour; and therefore us it did %c, all ships 11 
tain positions muel have had winds of certain violence, and blowing 
from such and such points and 110 other ; and so it proves to be. 
quote one or two of these cases which have occurred, to shew how 
satisfactorily the seaman may rely upon the results obtained. 

182. In my Third Memoir* I had lithographed my chart, andif ' 
principally from the log of a single veesel, the.fl^asiwn/ft Shaw, (which> 
however, had the centre passing close to her) placed the track of two 
days aa there laid down. I then obtained the log of another ship, the 
Marion, which also lost her mizen-mast in the samo hurricane (Cy- 
clone), and in placing her on the Chart it was found, not only that the 
track of the hurricano had been corroctly marked, but moreover that 
its rate of travelling, which had been assigned by two ahips' logs to bo 
on an average for the 24 hours 14J- miles an hour, was for sis or more 
hours, with the Marion, 16) miles pec hour, so that its true rate was 
probably about 15|. 

Mr. Thom also, p. 342, refers to a case, that of the Ship Palri^ | 
ia which, after his chart for the Mauritius hurricano of 1840 was con- 
atructed and engraved, her log was obtained and found exactly to 
coincide with what had been laid down. 

In a Cyclone of October, 1848, in the Bay of Bengal, I pub- 
lished In the Calcutta Engliiliman of the 16th October, a notice' that 
a Cyclone of considerable intensity had been crossing the Bay during 
the preceding week, 11th to 14thOctober, on a track about from Capo 
Negrais to Point Palmiras. This was deduced merely from the ap- 
pearances of the weather, the winds and the Barometer; for at no 
time was it blowing more than a moderate gale in squalls and puff's at 
Calcutta. It proved afterwards that this was nearly the track of the 
Cyclone. This is an instance of how easy it is for any seaman with 
moderate care of his observations of the weather to be fully warned, 
ioLig before even the outer verge of the Cyclone has reached him, oi I 
!!£■ has run down upon it. 

1S3. Numerous other instances have occurred to myself and to 
Mr. Eedpield, Col. Eeid, Mr. TnoM, and M. Boubquet, in which 
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we should liave been able to say to the Captain of a ship relating bis 

wind and weather at a given time — 

Stop : Did you then run on, or heave to ? 

Oh ! I carried on to it of eouTBe. 

Very good : thon you soon found the winds veering to and had 

a larger ehare of the hurricane than you looked for ? 

Yes, I lost my mizen-mast, top-maats, boats and sails, and bad my 

decks swept, and four feet water in the hold, but how the d 1 do 

you know that I* 

. Many more caecs may bo cited in all these sections (179 to 182), 

but for brevity's sake I have noted but a few. 

184. In Eoadbteads, Uabbouss, OrsN Coasts, Aitohosaqeb, 
AJTD £iYEBS. Tremendous as the Hurricane and Tyfoon are at sea, 
the mariner is welt aware that there is one situation in which they 
are invested with tenfold danger ; and this is when riding in open 
anchorages, or where caught by them on lee shores. To get an offing 
is then his only chance ; and yet how often do we hear of a dozen of 
ships putting to sea, of which three or four are never heard of, and 
three or four return dismasted, or otherwise so seriously damaged as 
to be condemned. No doubt this often rises from ships being ill 
prepared, too light, or badly manned ; hut there is no doubt also, as 
we shall soon see, that it often arises _^TMn steering thetcrong courts 1 
The mariner looks only to gain an oiling as fast as be can, and is not 
dreaming that on the course he runs, he is steering perhaps in a direct 
line to meet the furious focus of the Cyclone, and the shift of wind it 
brings with it ; aod tbia too perhaps in a light shipf and with top- 
gallant masts on end and top-hamper in the way, not having time to 

• I have reiillyhad more than one such ronTorsation, iindor circnmBtances wUdl 
(and this create the estonialintctit) almost excluded the possibiliC; of mj knowing Lj 
anj chiun;a wliat lind liapponed to tho ahipi as speaking of an old gaJe of 10 or IS 
years' dale, imii Ihe wopder was always that we could predict how the wind veered. 

f It is not long ago since a veiy Eine teak -built East IndiainaD waE uttra'l; Utr 
maated, nearly lost, and so strained that she solil (or a fifth of her insured value, or 
thereabonta, in consGqncnceof puttii^to aen from Madraa Roads in an approa«bing 
Cyclone with lop-gallant masts on end — and this with ample time aod warning fi-om 
the Port to gel them down I Had she known which way to steer, she might, even 
in this slate, have got off with the lot-s of a top-mas* or two! 
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get them down, till it was no longer aafe to send men aloft. Capt. 
LAjfOPORD in tho paper quoted (p, 2) speaks fully of this, and adviaea 
the practice of running to sea in tho West India hurricanes ; and 
seamen, well know in how many parts of the world it ia necessary to 
ride in certain months, with the expectation of being obliged to slip 
and run to sea at very short notice. The question I now propose to 
examine is, what ought to be the course steered, for the greatest du- 
iaiuusfrora the land may not altoaya he the lest offing. 

185. Let us, Bs an instance, suppose a ship lying at, or becalmed 
close in with, any part of the South Coast of Jamaica, between Port- 
land Point and South Point Nogril, with every indication of a hurri- 
cane, and the irind at N. E. blowing already strong. Prom the 
average of the tracks (p. 28) he will see that the hurricane is probably 
Homing up from the E. b. S. or E. S. E., and his Storm Card (vfhich 
I repeat is the hurricane ready-made for liim to mantEuvre with)* will 
shew him that though his present situation may he now a tolerably 
safe anchorage, or that it ia a good breeze for running to sea with, yet 
remaining is out of the question, fi>r the Cyclone will shift to the S."W", 
i.ir dead on shore, and if ho runs to sea with his North Easterly wind 
without due caution, be may find tho Cyclone yeer rapidly to the 
North and N. W., when if an accident should occur, (even should he 

t avoid the centre) he may be in a disabled state with the Cays of the 
Pedro Bank under his lee. By running out at first well to the "West- 
ward, and then to the Southward before he heaves to, he may cross 
"1 front of the storm without damage, if its rate and time allow him ; 
r at all eventB, if the track of the Cycloue lies well to the West, 
i;iij he can keep on the Sorth or right hand side of it, obtain a clear 
■jffing "West of Point Negril as the wind draws to the East, 8. E., and 
South, where it will leave him. 

186. Captain Lang FOBD in his paper (Phil Trans, for Oct. 1698,) 
I speaks of " the benefit and esperience he has had in foretelling hurri- 
canes" as follows : 

" That whoreaB heretofoi'e they were so dreaded that all ahipa were afraid to go to 
-\ and dia ralber choose lo stay in the roada at anchor than to run Ihe hnzard of the 

- And be will fiod it as odvantsgeoos aa tho gomhluT does the looking-glass wlien i 

iif win sou Ilia odversary's cards in it. ; ■ 

i 
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nierctless sen. llioiigli never Bbip escnpeil nt anchor, bnt viaa cast a shore oftenlimn 

LwcDl}' b) lliirlj' j'ards from ttio wiuh of tho ehore oud ihe vcbgdIb set whole. " 

He then gives directions for prepariDg a ship for sea, and eaa.- 
tinuea : — 

" And thej raaj, having thtir ihips in rcadiucas, stsj la the rosd till the ttoim 
begins, which is always flret at North, so to iho N. W. till he cornea roand to die 
S. E. and then hu fory is over. So with the North wind they may come away to 
'he SoDth, Id get themeelves aea-rooin for drift, ir the S. W. wind, where h» Ucnn 
VDiy Rercely ; by Iheae means 1 have by God's blesaing preserved myself in tmr 
lnuTicanca at sea, and in three on shore, and have had great advaDtagea by it" 

He relates also an instance of presernng his own ship from daitiage> 
and at Nevis, in 1CC7, of a fleet under Sir John Berry in the Corona- 
tion, putting to sea by his advice before a great hurricane, and coming 
back again safe in four or fire djiya, " to the great admiration of tho 
French, then our enemiee." And he relates that a Capucin Frill 
in his sermon to the French, said, — 

" You may now see your wickedness in praying for a hnrricane to destroj Itie 
" EnglUh fleet, when jon see they ore all come back safe, and we have not a boats 
" left (D serve God in, nor for oar owq convenience, nor forts, nor ammanition left 
" to defend onrselves against these preserveil enemies." 

It is curious to Snd ISO years ago, so striking an iUustration of the 
advantage of our science on so considerable a Bcale ; and I trust wa 
B^II again find, if the misfortune of war ia forced upon ns, that now, 
as then, the scionee and skill will bo on the British side. Let every 
seafnan then who can contribute a line to it remember, that hia nolice 
maybe important enough to influence the fate of a ship or a fleet 1 

187. Let us take the case of Madras roads, a Coast which lies 
North and South. Here the Cyclones, which are at timea of Buch 
fury, that no vessel can iio with the remotest hope of riding them 
out, and the surf breaks in nine fathoms water,* which is in from 
four or four and half miles from the shore, come in from East to 8. B. ; 
that is, their track ia from that quarter, or perliaps from E. S. E. on 
an average ; aee Chart III. The Cyclones usually begin from N. E. 
or N. N. E. but at times from North. 

• In the borricane of 1809, when the Dover frigate wds lost, it did this; and the wreck 
of a vessel which had been blown up in 8 fathoms water, twenty years before, was hove 
on shorel The expedition to Java, of probably 70 or BO Transports and Men-of -War, 
had Bailed but a few days before, but steering (o the Soolhward fortunately escaped. 
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The Storm Chart will Bhew that without allowance for any " flat- 
tening in," a3 explained at p. 114, these winds indicate Cyclouea 
coming up from tbe 8. E. to East. We take the average as before 
and say E. S. E., and we will also allow the Cyclouea to have an 
Bverago diameter of 200 milea ; that ia, that when we slip, its centre 
IB 200 milea E. S. E. from the anchorage. We have the wind N. N. B. 
Now to run out E. S. E. and aa long aa we can carry on, with the 
wind about abeam or alittle abaft it, has been the usual rule, but tbe 
K»rm Chart will forthwith shew that tliis ia running out to meet tffo 
fociiB. If S, E. be adopted, it will be seen by a little calculation, that 
in about 16 or 18 milea, or iu the first two hours run, the wind will 
have hauled to the N. b. E. or more Northerly, and that in an hour 
or twomoreitwillbe to the Westward of North, though probably the 
barometer may etill fall, when the course can be made more Southerly 
to raise the barometer by increasing the distance from the centre ; 
and then Easterly to "sail round the heel of the Cyclone," so aa almost 
to be in with the anchorage at the firat fine weather. All thia of 
eourae if the wind be not too violent, the sea too heavy, or the ship 
trauk, or steering too wildly or dangerously. At all events if heaving 
fii imigt be adopted (on the port tack of course as being well in the 
li-t't hand side of the circle), every seaman can see that ho has thoa 
■voided two dangera, the being diaabled by the iiiry and shiftB of the 
1 iQtre, and the being drifted into tbo Northern or right hand semi- 
■ ircle, where the winda and current of the storm are all more or less 
Tom the Eastward, and therefore toward» the ahore, while on tbe other 
klf they are as much qff"\%: so that eveu should a misfortune have 
befiillen him, he has a clear drift to sea while rigging his jury spars 

I to get back again. 

I By the following eitract from an official report to the Master 
Attendant I am enabled to corroborate exactly the view I have there 
taken of the propercourseto be ateeredwhcu running to sea. Captain 
A. Stuabt, commanding the ship Sahoo, says— 

" With regard to caaual storms or other incidents, 1 can saj but little ; with ex- 
Olfjtion of the gale of tlie SIst May at Madras, wlien in company, and rdtur tiia 
Gntral Sydd, I put lo sea. We had two very severe nigtits of it, tint fortunately 

Mwcll to the Souiliivatd uf Mudrus, and returned lo my anchorage on the 24[h. 
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■ ' During the gale the wind with db was meet scTcre from North and N. W. i « 
tho laller point it blew witli fearful tiolenco, then moderated and veered rannd lo 
S. W. in the nnernoon of (he £2nd ; with which I mule sail, being then distant from 
' Madras US miles, bearing N. N.W., and arrived without any damage." 

The General Kydd is the elup alluded to in the note, at p. 162, aod 
she ran oub ao as directly to meet with the ceutrQ, The Sahoo "for- 
tunately got well to the Southward of MadrflB," i.e. steered farenougli 
to the South to avoid the centre, thougli in passing the S. \V. quadrat 
of it, she had, as we see, the gale exeesaivelyTJolent.heing then nearest 
to, and close upon the centre. Home of the other veaaels which slipped 
from the roads also escaped the centre, but the unfortunate barque 
Braemar being, like the General Kydd, too far to the North, was laid 
on her beam ends, and only righted by cutting away her masts, the 
wreck of which carrying away her rudder, she drifted in an unman- 
ageable state on shore, end was wrecked near False Point X>Ivy. 

188. Captain Millkie, of the ship Lady Clifford, has given us a 
capital iaataQce of this mauagemont. In the Bay of Bengal Cyclone 
marted VIII. on our Chart, be was lying at Nagore, an open road- 
stead, and as the centre passed close to Pondii'herry he had the winds 
Westerly, Being bound to Madras, and well acquainted with the law 
of Storms, be weighed on the 24th October, with a gale at W. N. W. 
and stood out to the N. E,, ran round the heel of the storm, uid at 
the 2Uth anchored in Madras Boads, having carried the wind, veenog 
in 10 hours from AV. K. W. to S. E. 

189. Is EivEES. Ships in large rivers may be able to derive 
much benefit from weather shores in Cyclones, and it may often 
become with steamers, boats, and small craft, and at times with ships 
in the smaller rivers, of great importance to know that the shift or 
Teerings of wind will take place in such or such a direction rather 
than in another ; for by this knowledge they can often run at the 
commencement of a Cydooc for an anchorage, at which tbey can 
lie sheltered through the whole of it ; or they can, if anchored on a 
weather shore, profit hy the lull to get over to the other, before the 
shift of wind comes on, which would convert their former shelter 
into a dangerous lee shore, 

OO. Let US, as an example, take the Hooghly or Canton river. 
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both much frequented ami running about North nnJ Soutli towards 
their mouths, and suppose oursolvos in them exposed to a Cjcli 
crosBing them from East to West, in a launch with treasure on 
board, or in a steamef. 

It is clear that for the first half of the tempest, if the wind ia to the 
Eastward of North, the centre will paaa to the South of the boat, and 
as the wind will be N. E. and East, and South Easterly, the Eastern 
riiore or any bank sheltering from thu'se quarters is safe ; but that if 
obliged to anchor to the South of a bank or ieland, when the centro 
is passing exactly over the boat's position, the latter part of the 
pyclono may drive her on sboro, or sink her at her anchors. The 
Card also shews how, if the wind ia to the Westward of North, it 
will veer to the West and S. W., and thus perhaps render au ap- 
parently safe berth really dangerous, if due precaution be not taken.* 
To the last edition of Sir William Bbijj'h work. The Law of 
Storms, is added an appendiK with figures, shewing that ships moor- 
ing in roads or harbours where Cyclones prevail, should ao lay their 
mchors as to ride with an open hawse as the wind veers, nud this 
indted is usually done by the pilots from long practical esperienco, 
as in the Downs, and other roads and harbours at home. 

In those parts of the world, however, where no good pilots, if any, 
are to be had, and if mooring be desii'able there, it will be highly 
useful to consider, as Sir William Eeid advisea, how the anchors may 
be laid so as to have the best bower if possible to ride by on tiic first 
port of the gale, and both anchors with an open hawse on its veerings 
and close. But this again must depend on the usual tracks of the 
Cyclone, if known in these quarters, and it ia very difficult to lay 
down any positive rules, for we have again the tides often interfering, 
Slid always to be considered in fine weather. Few ships would moor 
when bad weather was decidedly coming on, even if they could do eo, 
unless in very confined anciiorages, as they wmdd probably prefer 
tiding with a long scope, with a second anchor dropped under foot to 
veer upon if the iirat should not hold. 
101. In a word, the Law of Storms wilt here, aa in ao many other 
fore-warn the mariner of what is to come ; " and foro-warned 
See hIbo \i. 172 for Ihc cii'ccLb of stocui 
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is fore-armed.'' Tlie taiew which wo have all read of the wind'a " uti- 
fortuTialelif shijiing to the opposite quarter," when " the boat (or ahip) 
was driven on shore and all ha-nda perished," will be changed into 

" DuriDg the lull, (or when the wind had veered to ) the boat (or 

ship) in due ontiuipatiou of the latter part of the Cyclone, changed 

her berth to the shore, where she safely rode out tho remainder 

of it without damage." And lot mo add, that every oificer and com- 
mander of whom this shuU be said or written, will be held in tiiat 
degree of profosaional esteem which is the rightful meed of Budi 
careful and scientific mnnagement of the lives and property entrusted 
to his charge, as contrasted with the fatalism, the fool-hiirdineBs, or 
the helplesaneas of ignorance. 
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PROBABLE EFFKCTS. — 3. iNrSJUATtONS FEOM THE StOBM-WAVE.-— 
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BwELI, FELT AT GBKAT DISTAWCEa FROM TITEM. — 5. NoISE OF Ct- 
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193. SiORU-WAVB AHD Stobm-CUbbbht. These two phtenomena, 
of which tho very names will be probably new to most of my readers, 
certainly exist, and often to an estent little dreamed of They have 
also, I have no doubt, frequently occasioned losses which were quite 
unaccountable at the time, and thus, as being in effect a sort of un- 
known, capriaiou*, and sudden currents arising in the midst of tern- 
pests, demand the most serious attention of the careful mariner : 1 
with the Storm -wave. 
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If any of my readers hove ever observed tlie passage of a nhirlwiad 
or water-apout across a harbour, a river or a lake, they may have 
noticed tbat it raises the water above the level as it travels along, and 
that light floating bodies, Bucb as pieces of wood, or even sometimea 
the wrecks of boats upset in its passage, are often brought from the 1 
middle of the river or iroxa the otlier bank to the shore where it lands; j 
This is in miniature a Storm Wave, 
lfl3. Colonel Eeid (p. 523, 2nd edit,) aays— 

"If a revolving power, like u whirlnini!, woto the only one exerted, it might \m^ 
CEpectod that the lovet of the water would be diminiahcd ut the centre of the vortex, 
Ihongh heaped ap towards the rcrgo of the atona. But it may be possible that a 
wave of a ronnd or oval fbrai, moving onnatJ like a tidftl-wave, bnt at the rate of 
tlie stonn'a progress, ma; necompanj the elorm in itj conrso, and that ile bciglit may ' 

depend OD the degree of atmospheric preEBure, modified by the revolving power of the 
niod. The impulse in the direction of the Btonn's course being given, and maintained 
Cor a few hundred milcK, cniTents very similar to the ordioary currents of the tidal- 
wave might be created, so tliat if the eftect produced by such a wave is added to the 
tpiing tides, it may assist io causing these inundationa in flat lands which bfbni ocenr 
ill violent storms. It will, therefore, be very desirable to note the height to which the 
tHea rise on the leeward side of islands, particularly those lyhig at a dietance from ^1 

lad in&aenced by continents." ^^^1 

194. Every seaman has also seen that under a water-spout thtt "^^^f 
»a is boiling and foaming, and rising up, and travelling along with ^^ 
tlie spout, in a space of perhaps sonic two hundred yards or more in 
diameter,* and he can suppose that, if a boat could Live within it, it 
night bo carried along as far aa the water-spout travelled, which would 
i] vn be also a miniature representation of what we suppose to take 
; '.lue in the case of the Storm-wavo i which, at present, for we want 
: librmation greatly on this as on many other points, we suppose to ^^J 
^1' yomewhat as follows: ^ ^^^H 

As there is no doubt that the atmospheric pressure^ when dim{a.^'^^^| 
■ilied in any one particular point of the globe occasions a temporary ^^H 

' The black column of a small waler-spout whore norroweat, will ofien subtend 
!i horizontal angle of a deeree at least, one would suppose ; thongh I do not know 

tikt it hs£ eierbeen measured. An angle of 1°, at a mile distaat, requires the object 
b lie about 31 yards in diameter, 
f HoBt seamen are acquainted with the meaning of this teim ; such as are not, will J 

lind it briefly explained in the fullowing section, where the Barometer is treated o£ _^^^J 
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rise of the waters under tbia point, which are pressed up by ail the 
rest, and that at the centre of Cyclones a diminution of pressure whicb 
Taries from an inch, to two and two and a half inches of mercury 
occurs, 80 there is no doubt that at thia peculiar part of the centre 
the water is raised a little more than afoot for every inch of fall of 
the mercury, or about two feet in ordinary Cyclones, and proportion- 
ably over the whole area of them. The incurring of the wind, alrwidy 
eipiained (p. 108), must also have a tendency to keep up and support 
a maaa of water at, and towards this part, and wo aBsume that this 
mass of water, or at all events a body floating upon it, is borne by tlie 
conjoined action of the wind and t!:is wave, onwards in the direction 
of the path of the storm. Tbia is wliat we denominate the Stobm- 
WAVB, and what I have quoted and said is the Thkoby or theoretic*! 
description of it. We shall come forthwith to the proofs I have been 
able to collect of the fact of thia phipnomenon so occurring, and with 
more of these wo shall ohtaio in the end a Law for its action in iUl 
cases, and our estimates of its effects wil! then he more certain. 

105. Sir IIenkt De la Becue, in his " Geological Bepoit on 
Cornwall, Devon and West Somerset," p. 11, has the following 
remarks, which I will not attempt to abridge, confirming so exactly 
aa they do what has been just said. I have however marked a few 
passages in italics. 

"Mr, Walker' has observed, with respect to the influence of ttie pressure <rf 
the atmosplicrc upon (ho lidol watari on the aliores of Cornwall and Devon, thai l 
fall of one inch of Chs mercury in the barometer corresponiia Us a. rise of aiiteeo 
iuuhes in tliu level of the sea,, mare than would otherwise happen at the aamc (inui, 
usder the other general conditions j a. rise in the barometer of one inch marking ■ 
corresponding fall in the scn^levol of sixteen inches. Tliia he hna found to be the 
Dsnal rate of such alterations in level ; but vorjr sudden changes in tbe pressure 
of the atmosphere, are accompanied by clerations and depressions equal to tnentj 
inches of sea-water for one inch of mercury in the bsromclcr. Regarding thewbola 
pressure of the atmosphere over tbe globe as a couEtant quauti^, all local changes 
in its weight merely transfer a part of the whole pressure from one place to aaotber; 
and hence ho concludes th.tt the subjacent water only flows into or is displacod (com 
those areas where, for the time, the atmospheric presauro is either loss or greater 
than its mean slate, in accordance with the laws which would govern the indication of 
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two fluids situalod ia th(j manner of the almosphero unit sea,* Wo might 
io! the (lifTerencB obtcrved b^ Mr. Walker in the amount of depreesioa or cleva- 
tiim of BCA-Uvel produced b; anddeu changes in atmosjAoric preuare, by connUering 
ibu ■ Euddvn Impulae givect lo the particles of water, dthcr by aaddonly tncrcoaed 
or dtmiuishBd weight ia the almoaphere noold e&uae a perpendicular xite or full iu 
the manner nf a tvavi, bejond the height or depth gtrielJy due to the mere change 
of weight itEolf.t 

" Ab regards the influence of th« winda «u ttif mean IcTel apon the Kialh coBSt 
of Cornwall and Devon, Mr. WALKEa obBcrvei that Euat aud West winds scarcely 
aSect it, bnt that Southerly winds rBiEo the «ea above it from one to tea inches, and 
off shore winds depress the water beneath it as much according to tbcir force. Un 
the morning of the aOth November, 183G, when lUo velocity of the wind was cati- 
Eoated at about one hundred feci per second, the sea at Plymouth was raised three 
feel ax and a half inches above the meun level, the greatest heiglii abort; 
llie eqoUibnum level he has seen. The burricane began at S. W., and ilio 
barometer was very low ; therefore this great iacreaie iu height is due both Ui 
the wind and dlndniubcd aunospberic pressore. A gale of wind from the liouth- 
(rnrd, a law barometer, and a high spring-tide concurring, cause damage nnd inun- 
dations on the Boulhera coast of Cornwall and Devon, From the fbnn of ibo 
Bristol Channel, and the abionec of n tree pasaago for the waters, such as exists at 
the Straits of Dover in the English Channel, Westerly winds force np and auBiain 
a great body of water, thereby raiding the sea above the moan level several feel. 
tt appears &oai an B<^^ount of the great storm of the 2Gth November, 1703, thnt the 
tide flowed over the top of Chepstow bridge, iuundaling all Iho low lands on buUi 
siJcs of the Seveiii, washing atvay fonnyords, drowning cattle, &c, and it is wortby 

• Walker, MSS. 

t A (Jrcumatance conneeted with this sabject, of considerable practleal value, has 
L been noticed by Mr. Walker during bis long-continued observations. He has found 

I Utat changes in the height of the water's surface, resulting from dumges in the prcs- 
r lure of the atmosphere, are often noUced on a good tide-gauge A(/ar« the baromclo' 

gives notice of any change. Perhaps something may be due in these cases observed 

I'V Mr. WaIiEes to the fiicdon of the mercniy In the baiomeler-tube, as it is well 

-nown that in taking careful harometrioal ohBorvntions it is necessary to tap the 

I uufiunent frequently and carefallj, to obtnia the measure of the true weight of the 

J HOD^dtcre at a given time and place. The practical value of the observation is, 

II tuwever, not the less, he the cause of the phienomenon what it may i for if tidc-gaogea 
T ilimportAnt dockyards shew Qiat a sudden change of sea-lovel has taken place, 

inilicative of suddenly decreased atmospheric weight, before the baromet«i has given 

riniice of tbe same change, all that time which elapses between the notices given by 

liic tide-gauge and tbe burometer is so much gainedi and those engaged with ship [ling 

I know the value of evon a few minutes before the burbt of an approaching hiitri 
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of romwk, that tbe baromeUr u recorded lo have then fullen lower thnn had crw 
bean proviously noticed.* 

" It will bo obvioua that while In a burricane, sach at Gmt of Notembcr. 18K, 
noticed by Mr. Wa.i.kbr, the level o! tlie sea, vma raised on the South coast of Com- 
wdU end Devon, it mat aUo depj-eued en the Korth coast qf thou miunliti; bo that 
tJie diSeronce in tbe sea-levol on the two coosla tbns caused, would be the sum of 
elevation and depression prodnced on each coast respectively," 

106. In the Nautical Magazine for August, 1848, Mr. K. B, 
Martin, Harbour- master at Eamsgate, gives a very carefully detailed 
account of a sudden rise and fall of the tidal column at that port in 
August, 1S46, which took place three times in unequal undnlatiouB 
during a severe thunder-storm, and juat at tbe moment of a aeverB 
discharge of what is termed the return stroke of the electric matter, 
or its flashing from the earth to the clouds. He describes the flash 
aa "criiuaoned! spiral! and intense," and as ascending "from the 
earth to the heavy cloud which hung over ns." Upon carrying the 
tidal diagram from the tide-gauge to London, it was found at the 
Admiralty that the phienomenon of the positive state of the elec- 
tricity of the earth's surface, had been noticed there on the B&me day 
during the storm. In June, 1818, also during a thunder-storm, the 
sea, as shown by the tidal gauge, rose to a height of four feet in ten 
minutes with undulations as before, but to a greater extent. The 
return flash was not obser^'ed in this instance. 

In reference to what will be subsequently said of the possibly 
electric nature of Cyclones, theae observations are of much interest. 

197. In a brief note forwarded to me by Captain Huxchihbos, 
of the Barque Mandane of Liverpool, from an old Mediterranean 
Commander, it is stated that the rise of the water above ite usual 
level is the flrat and surest indication of a gale in most of the partB 
of that sea, especially upon the Italian coasts. 

"Where, as would often appear to be the case with tropical Cyclones, 
the track follows the course of a river, or eroasos a country intersected 
by rivers, great and sudden rises of the waters, analogous to tbe Bores 
of the Hooghly or the Pororoca of the Amazon, appear to take place, 
which tear boats and amaU vesaela from their anchors and shore-fasts, 
and capsize them in a moment. A friend, writing of llie aStxia of 
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theao riaea, says that the force of an ordinBry gale or tyfoon is nofc 
sufficient to account for them, and he instanccH the October C7cloi» 
uf 1832, in which he was proceeding down the river, but fortunately 
escaping found that whole fleets of hoata had been sunk at the differ- 
ent halting-place B, and that the mischief was universally said to be 
done in a eingie moment by a wave supposed to be occasioned hi/ the 
initanlaneout change of mud _fi-om N. East to nearly the opponte 
point. 

In the Nautical Magazine for September, 1854, is a letter from 
Mr. CoODB, in which, from observations made by a sensitive and self- 
registering tide-guage at the Portland Breakwater, that gentleman 
has satiHfactorily ascertained, and this in the entire absence of any 
swell, that in every electric storm (th under- storm) for the last four 
years there has been a very perceptible amount of variation in the 
level of the sea. A diagram accompanied the paper, but this has not 
been given, the result shewn by it only being stated in a note, which 
is " the depression and elevation of tho surface of the tidal wave from 
ila regular curve to tho extent of three inches each way." Thif 
leaves much to be desired, but, however, the fact appears indubitable* 
198. The Stokm-otjkeekts we assume to be a succession of cuiw 
rents analogous to those which we see round the sides of a whirlpool, 
.lud to be produced by the forces of the various winds blowing round 
ill the area of the Cyclone. 

It will be seen then, that tho Storm-wave and Storm-current give 
I'i.^e in every storm to two sets of forces (currents) independent of that 
III' the wind, acting upon a ship ; tho one carrying hor bodily onward 
on the track of tho storm, and the other drifting her round the cir- 
cumference of that part of the Storra circle in which she may be. 

On that side of the Storm circle where the winds agree, or nearly 
80, with the track of the storm, both may be acting together ; on the 
qiposite side they will counteract each other, and on other parta of 
ike circumference they will act more or less across, or diagonally : 
tiuB, taking, as the simplest case, and one nearly that of Madras 
Boads, n storm travelling from East to "West, and striking upon a 
Coast running North and South, its centre passing over Pondicherry, 
ne should have then, for all ships in the offing, one current, ' the 



I 



i 



174 Jn$tance» of Slorm-wave and Slorm-eurrenif. [Part IV. § 199. 
Storm Wave,' carrying them directly on shore, witt greater or less 
Telocity, as tbey were uearor or further from the centre ; and other 
Curr6nt«, ' the Storm Currenta,' varying In their direction according 
to th« aitiiation of each ship in the Storm Circle, but always agreeing 
pretty nearly with the direction, of the wind. • 

The current of the Storm waoe then is setting due West: bnt that 
of the Storm current West on the North side of the Storm drcle, 
and due Sn*( at its South aide; South at ita Western edge, and 
North at ita Eastern aide, and so on in all the intermediate directions ; 
and a ahip putting to sea from Madras Eoads in our supposed case, 
will be carried right towards the shore by the Siorm-wave, and to the 
South- West ward also by the Stt^tn-eurrenl ; but if putting to sea 
from any place to the Southward of Pondicherry, that is on the 
Southern side of the Storm-cirete, she would be carried one way by 
t!ie Storm-waTC, and the opposite one, or partly so, say to the S. E, 
East, or N. E., by the Storm-current ; so that as to mere Westing, 
the effect of the one would probably neutralize that of the other. 
The case of ships on that half of the storm where both forces are 
against him, should however be borne seriously in mind by the aea- 
mau at all times. I have no doubt that it has very often occasioned 
the loss of vessels, and I proceed to give some instances shewing cer- 
tainly the existence of this wave and of these currents in various seas, 
and of their probable effects, 

199. IkSTAHOES op the StOKM-WATI AHD STOBM-CUBBEIraB. 

Many seamen, and those old and eiperieneed ones too, will say that 
they have gone through plenty of gales and hurricanes without meet- 
ing with muck or any current, and will be therefore a little doubtful 
of the importance which I attach to these ; or may even suppose my 
views exaggerated. It may be worth wliile therefore to consider first 
how it is that we have so few accounts of them. I take the reaaaas 
of this to be: 

(a) Thai at titnea there u very little Storm-wave ot 8taniH!tU>' 
rent, while, as will be presently shevm, they are at times of estmor- 
dinary strength. We do not yet know wly this is so, but there is 
no doubt of the fact. 

(i) Tlmt in most merchantmen, and I fear, formerly, even in some 
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I IMen-of-W&r, the log ia very badly kept, or in the firat not even kejit 

V at all in severe Cyclones. When, nfter a Cyclone, it is found that 

-a tlie ship ia very far out of her Feckoning, the obaeiratioDB are taken 

for n now departure, and the nneipected difference of position set 

down as cicessiTe drift, (the rate of drift never having perhaps been 

ascertained by the log throughout the gale) or heave of the sea, or 

18 B citrrent : in the usual acceptance of this word to signify any dif- 

b%iice between the log and observation, which the seaman cannot 

leadily account for.* 

(e) That sometimee, as before atated, the ship's position in the 
Storm-circle is such, that the Storm-wave and Storm-current neutra- 
l»e each other, and then, though both itavo been strong, the ship has 
felt no efiect from them ; and if another vessel differently situated kat 
beKQ carried a long way by thera, and tho two accounts are comparcti, 
the one is thought not to have kept bo good a reckoning a« tho other, 
or the matter is passed over like all other " very unaccountable things" 
(and truly till now they were such) by the careless sailor. 

(d) That in a mo situations, as in the Gulf Stream, they occur in 
the localities of known currents, and if they act in the same direction 
OP " thereabouts" are thought to be merely an increased action from 
the same cause, and are thus again passed over or set down to it. 

(f) Both the Storm-wave and Storm-current appear, like the winds, 
to be of great force at, or near, the centres of Cyclones, but to lose 
liiis rapidly na the distance increases Jrom the centre; so that while one 
jhip is carried a wonderful distance by the Storm-ware and Storm- 

H earrent and her nearness to the centre — all three acting the same way 
^^^^ODother at a greater distance, and on a different side of the circle, 
^^^periences very little of this fatal current. Hence from all these 
" apparent contradictions, the instances related, though perfectly au- 
ihentic, have come to be held as utterly exaggerated or inespHcable. 
f^ike the histories of stones falling from the heavens, they have been 

* I am not here wriling sarcosticallj, bat seriouslv. How few eliips arc there 
"liirb, even ndv, dnly asccrtnin imd tnkc any account of tbc tocul Deviatioiis of 
i!itir comjinsscs, which tnaj nmouut with some TesBEls anJ with vnrious cargnoB or 
JmuUDCnU, and on certaia rhunibe, toosmuch as one or two pointa 1 The effect (^^ 
'ill this is set dovrn lis turrcit- 
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I, because they could not be readily a 



tbought mere travellers' tiil( 
coimted for. 

(/] In some caaeB, and no doubt with Bome shipe more than 
others, when vessela are fairly bo pressed down by the force of 
wind aa to be lying with their lee gunwales in the water, 
" lea sea" waehing half way up to the weather bulwarks, there is 
doubt that they drift much faster to leeward than they suppose 
rarely indeed can the log be hove at euch times when the 
but wEuting perhaps for a heavier gust or a deeper lurch to cut 
his masts. But in such aituatious, a stout ship, with a goodi 
will lie for many hours, particularly if relieved of her topmaal 
cutting or carrj-ing away, and it is at such times that the drift by i 
should be accurately known to ascertain what is really 
Storm-ware. In the log of the French ship Le Grand Dm«j 
(16th Memoir, Jour. Aa. Soc. Bengal, Vol, XVII.) I aecertained 
while the leeway and drift were carefully noted, and (the wind 
from N. N. E. to N. N. W. throughout the Cyclone) they wtmli' 
have carried the vessel to the South of her reckoning, the diSerence 
in Southing was only 12' while that of the "Westing, which was due 
no doubt to the Storm-wave, was 213 miles, which were made in three 
days at right augles to the drift. 

(j) And fioally, until public attention is properly directed to this 
and indeed all other parts of our subject, and public means adopted 
to insure the collection and digestion of the vast masses of knowledge 
which, in the shape of detached facts, are now, as heretofore, annually 
lost to science and humanity, there must always be hundreds, if not 
thousands of notices in existence, but beyond the reach of the 
labourers in the cause. 

The foregoing will account, I hope, to the oldest seaman for tho 
want, hitherto, of definite information, and the frequent absence of 
any notice of such effects as those we have assumed to arise, fre- 
quently if not always, from the action of Cyclones. 

200. In- THE West Indies Colonel Eeid (p. 523, 2nd Ed.) bkjk 
in reference to the Gulf Stream : 

" After the elomi of Seplember, IS39, Mr. Hurst of the brignntine Quten VSe- 
/orio, (wiiosE plnee is mnrkcd ill lliR chiivtj, foiini! [he cvirrert of Ihe Gulf-Stream 
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neutralized ; and tbe same commander, on another occasion, found ihe current running 
to ihc Westward, a fact corroborated hy other printed fltalementE at tJie lime, 

" Tbe storm of 1B39, when crossiog the Galf-Stroam, was probiiblj five hundred 
miles in diameter, and a diminished prcssurp, amouoting to a El^eiith part of the 
Wmosphere. nt the centra of a nioTing circle of tliie Extcnl, seems Bdcqonte cither ti> 
amat or to a«!elerate existing currcotB, or create nen ones." 

201. Mr. Redfield, ia his last Merouir, American Journal of 
Science and Arta, 2nd series, vol. II., gives, p. 169, the abridged log 
of the barque Zaida off the West and H. W. part of the laknd of 
Cuba, in the great Cuba Cyclone of October, 1814r ; and at the con- 
cIusioQ aajB : 

" Captnin Ch&pmui states that during the gale the Qiilf Stream current off Cah« 
\ad beeanit changed in itt cmrie, driftiag the Zaida rB|iidl}' b> the Westward, so that 
on the morning of tbe 7lh he foond himself off Cape Catoche in Long. 86° 40'. On 
Ihe lltb October at 3 f. x. he picked up the two sarviTors of the SaratB(/a off Cape 
Fhnida, in LaL 35° 40'. Tliis position of the piece of wreck appears to shew also 
the cxCraordinur}- check of the SDi4aac current of the Florida stream, for these men 
were drifted ofT the bank of Bahama as oorlj as the 7th." 

202. In a paper published by Dr. PajasousEi, (Phi!. Trana. for 
1756), on the currents of the Antilles, he speaka of what he caSa 
Counter- tide a, which he expreaaly says were very violent at Martiniqu* 
and the neighbouring inlands when they had atorma or hurricaneB; 
and again that when St. Euatace (St. Enatalius) was ruined by a 
dreadful hurricane "coming in a contrary cotirae," on the let No- 
vember, we had here (at Guadaloupe) the moat violeut counter- tides. 
He gives also some details, but not aufGciently preciae for our purpose, 
and some of them apparently erroneoua or exaggerated, hut there can 
be no doubt that he refers in moat cases to true atorm-wavea and 
"■urrents, and I trust that attention will be gi^en to tbla curious but 
'.iiihly interesting part of the phnjnomena of storma in those quartera. 

In a well arranged Manual of Phyaical Geography, publiahed in 
Paris in 1839 by M. J. J. N. Thiot, it is said (p. 112), though the 
wthority is not given, that, — 

" It is onl; tnown that when hurricanes Ta(^ nb Gnadalonpe, the ra< i&flTilt^ir* 
ippears all at once near the coasts of Martinique tj'ing to the S. East ( S. S. B.) of 
the former island, and that reciprocallj the gales {ceupt ile vent, gslea or hurricanes], 
uluch are felt at Martinique, give rise to the rat ilc marie at Guadaloupe." 
• - - • See p. 192 for tbe explanation of thi 
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The distance between the centres of tliese two islands is 92 miles, 
aod Dominica lies between them. 

203. In Mr. Eedfielu's paper on the Meiiean " Norther" and 
Bermuda Qale of Oct. 1842, (Amer. Jour. Science of 184G, p. 15?,} 
it ia mentioned, in Eeport No. 22, from Cedar Keys, Coast of Moridai, 
Lat. 29° 9' Long, 82° SG ' West, which was a little to the Northward 
of the centre of the Cyclone's ptkth, that " the water is stated to have 
risen 20 feet above low-water mark, and was within 6 feet of coTering 
the ialand." About 6 or G feet are to be allowed for the tide here, so 
that it was evidently a very remarkable rise. Mr. BedtisIiD attrir 
butes it to the eifccts of tho Southerly wind on the right side of ^ 
Cyclone. The barometer is not given. 

20i. While the first edition of this worh was passing through the 
press, I received a newspaper notice of the Cyclone and inundation at 
Grand Cayman in October 1846. No positive heights, from which 
we could deduce the total rise of the sea are given, but we cannot 
suppose it, by what is said, to have been less than 15 or perhaps 20 
feet, and it appears also to have been a true Storm- wave, which "having 
risen above the iron-bound coast about midway the island (Savannah) 
flowed through ' Newlands' into the sea on the other side, forming a 
kind of rapid, entirely impasaable in the usual course." 

This ia esactly what should occur in a small low island lying in the 
track of any part of a Storm-wave. 

In a Chronological Account of West Indian hurricanes (Naut. 
Magazine for 1848) ia one of a, severe Cyclone at Belize, which was 
travelling from the 8. E. b. B. to the N. W. h. W. The account, ea 
far as relating to the present subject and compared with the *titiiiil1 
Register of 1788, is as follows : 

"1 787, Sept. 83rd, at Beliie, nondiiraB, bttwwn the hours of 4 and 5 jlh. ftgsic 
a from the N. N. W. veering to W. N. W. About loh. it ehifled to the 
R. W. and blew with increased violeace. At the same time Lhc aea rose and prevented 
the running off of Che land flood. The lovi lauds were consequentlj ovsrfiowed: not 
B. bonse, hat, or habitation of any kind on either side waa left standing on Beliiet 
Ond bundred penone perished ; dead animals end logs were floating about erer; 
where, and eUsveo si;iuare>riggcd t esse la besides small ones were totally lost." 

In the same paper, p. 458, it is stated that in tho Antigua Hurri- 



Part IV, § 207.] Sloi-m- TJ''aM and Ciirrenf. 179 

cane of 1772 the Boa at Santa CruK rose leventy feet above its UBual 
level and carried everything hefore it. 

205. Ih tde Sohtitebs Indiait Ocea.n. The brig Charles 
Heddle, to which I have before alluded (pp. 47 and 108) between the 
22Dd and 27th of February, scudded round and round on the track of 
a Cyclone for five successive days! When her log was carefully 
worked up, it waa found that by it alone her course and distance was 
Sortk 42° East, 111 miles, while by good latitudes and chronometer 
fights, before and after the Cyclone, she had really mode good in these 
few days a course and distance by observation of South 56° West, 3GG 
miles; giving her, thus, a current (the Storm-wave) of South 52° West, 
476 miles, or in round numbers (which would require 480 miles) four 
nulea per hour for tfie 120 hours, or five days. The average distance 
from the centre at which she scudded round it, is about 42^ miles ; 
the greatest being 02 miles and the least 2S miles. There is no doubt 
of the carefulness and authenticity of this vessel's log, which waa 
pmcured for me by the Master Attendant at the Mauritiua, Capt. 
EoTEB, nor of her position being nearly correct, for she had just left 
the Mauritiua and returned to it after the Cyclone ; it ia thus clearly 
an unquestionable instance of the Storm-wave. 

206, Another had just occurred in the case of the ship Tudor, 
Capt. M. J. Lay, which vessel, bound to Calcutta, in Nov. 18J6, 
encountered a severe Cyclone in Lat. 13° South, Long, 83° East, and 
hove to, to allow the centre to pass to the Northward of her, for IG 
hours. Captain Lit had excellent sights before and aflier the Cyclone, 
and estimates his drift at 56 miles during the time ho was hove to ; 
yet he found that bo had been set 133 miles to the West of his dead 
reckoning, and hia eatimate would still leave 77 miles of drift in the 
aiiteen hours to be accounted for, and this we can only do by sup- 
posing both Storm-wave and Storm-current acting together (as the 
ship waa very near the centre, having her barometer down to 29.20), 

_ at the rate of nearly 5 miles per hour, 
t 207. Oh the Coasts or Auhtealia. In the account of the 
■tEssington Cyclone, p. G3, already alluded to, it is stated that the 
It rose ten feet and a half by measurement above the usual high- 
Wter mark. This Cyclone was one of great intensity, tliough of 
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extent, and its centre did not paBB, it appeare, exactly over the settle- 
ment, but it is quite probable that the me waa a true Storm- wave. 

20S. TLore is alao a very clear a,nd remarkable account of the 
Storm -Currents ia the Nautical Magazine for 1841, p, 725, on the 
Weatem Coast of Australia, by Commander WiOKHiii, of H. M. 8, 
Beagle, wbo saya -. 

" There arc othernevor-fiiiliiig indications of b Northerly wind, (with which the 
N. W. BtonoB begin on tba coasl,) such ae the change of the carrent, which owing 
to the prevailing SoTithorly winds usunlly set to the Northward, but run sU^mg lo 
the SouthwurdduringNorthorlj winds, /r(fi«»(Ijprecediiietlieid, and giTingiDMa 
timely notice than the bdrometer." 

Again, after describing a N. W. gale, and these seem to be tridy 
Cjclonea, for "tbey commence at N. H". E., and invariably veer to tin 
Westward, and between W. N. W. and W. S. W. blow the hMdest^" 
, he Bays, p. 725, B". M. 

" The change of current did not precede the wind, but changed with it. Whffli 
the gale was stroo}; from N. W. and W. N. W. the current ran a knot an hoar to 
the S, E., and when the wind changeil ^ S. W. it ran with the same *o!ocilj to the 
N. E." 

He also describes a Storm-wave, or rise of the water, p. 722. 



lun prognostic of a. Noctherlj wind, ai 
- to precede all gales Ironi that qnarte 
it anchor on the coast." 



"A rising of the water is likewise a cei 
baa been invariably noticed at Swan Rive 
this of course can only be obacrvcd wbila 

It '\s evideDt that tbe "rise of water" ia the effect of the distant 
Storin-wave, and that it at once explains tbe current. As observa- 
tions are collected, we shall doubtless find on this, as on more peopled 
coasts, the points where the centres of the Cyclones come to land, to 
be those where the Storm-waves and ciirroDta are most strongly felt. 
The Beta of Current along the Coromaadel Coast are very well known, 
and at tbe approach of the Cjclooes are often very strong. 

209. Is THE BiT OF BENGi.1., I have been enabled to ascertain, 
certainly, by means of circular letters aud queries addressed to the 
commauders of the Pilot and Tiight vessels Btationed at the Sand- 
Heads, that at tbe approach of, and during galea from tbo Eastward, 
or Cyclones, a heavy set of from three to five knots an hour from the 
Eastward ia experienced, If the Storm Card be laid tlown at tbe 
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head of tlie Bay of Bengal, and moved aoroas it from Eaat to West, 
or up from the 8. W. to tho N. E. wliich are the viHual tracki 
be easily seen how the weaker of tliese currontB are Storm-currents, 
Bad the stronger ones probably Storm-waoe*, as occurring when the 
centres pass near to, or over the Sand- Heads, or farther up, which 
they not unfi'equently do. Nothing, indeed, is bo common, aa for ships 
which have put to sea from the Floating Light to gain an offing, to 
find themselves most unexpectedly, and afterlargealiowancc for their 
drift, in shoal water on the edge of the reef off Point Palmiraa ; and 
Arab and other foreign veBsels, as well as not uufreijuently English 
cues, unacquainted with this peculiar current in bad weather, are 
often wrecked thereabouts. In a number of Logs and official reports 
from the Pilot and Light vessels at the Sand-Heads, collected for the 
investigation of the Cyclone of October, 18-iS, in the Bay of Bengal, 
I find this current mentioned in several logs ; the rates assigned to 
it b^g irom 3 to 4 knots per hour, and the averftge of the whole 2 J 
knota. One vessel indeed anchored in 35 fs. water with her kedj 
bat found that she could not hold on, and shortly after that the cur- 
rent was BO strong that the vessel would not steer witli a 5 knot breei 

In the London't Cyclone of October, 1832, as quoted at p. 154, thl 
ship Albion, Captain McLeod, ran up from 15° North Lat. in about' 
Long. 895° East on the Eastern verge of this Cyclone, track 
Chart III., with a terrific hurricane about South, When they 
thought they had run as far as they prudently might, they prepared 
to heave to, but suddenly saw discoloured water ahead, and before 
sail could be made, were in SJ fa. on the tails of the Suuderbuud 
reef, but fortunately beat off. Captain McLeod says ;— 

" Iremnrked in the foregoing our consternation at seeing (liEcoIourcid water ahi 
Mid wull it might be bo, for it is ulnioat incrcJilile tbiit we ovei-ran tho Log 70 
or apwanls in 30 hours, after Bllowmi; at the rate of 10 miles an hdur under 
Itilcs i (in u mertliantmuti), besides we mudo a very liberal allowance, in working 
up tlie dead reckoning as a precaution lo keep aliead of the Log : Could this be the 
Muria-wave you speak of?" 

I have no doubt it wag the combined effoct of the storm-wave and 
Li- current. 
v£10. Is THE CniNA Sea. We have several notices here of un- 
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doubted authenticity, being logi and reports from the CaptainB of the 
East India CompaDy's Cbina ahips, who were all skilful navigators, 
and men iar above any suapicion of eiaggerated or careless reports 
to the Court of Directors, as they were liable to be very strictly called 
upon and heavily fined in cases of delay, or damage, or miarepre- 
sentation, which laat would ol^Rays he known hy the evidence of their 
numerous ofEluers. Hence these documents are of as great value as 
the logs of men-of-war, and as tho inatances are very extraordinary, 
it is important that the reader should know that they are quite trust- 
worthy before lie reasouB on them. 

The following nre instances, iu this sea, taken mostly from my 
Sijth Memoir. 

211. HoKaBtTHQH, vfho had great personal experience, and who 
mode also extonsivc inquiries amongst those who were well acquainted 
with the Cbiufl sea, says, p. 239, speaking of the tjfoons between the 
Grand Ladroiie and Hainan, as coming down from the E. N, B. 
(such as our tracks I. IV. V. and XI. on Chart IV.), upon ahips 
bound to China,* aitflr describinf; the changes and ahil'ts of wind, 
from N. W. and North to N. E. and East, S. E. aud South, adds in 
conclusion : " The current at such times runs strong to the West- 
ward "and again, " When a galo happens to blow out of the Gulf of 
Tonking from North Westward and Westward, the current at the 
same time sets generally to the S. W. or Southward, in the vicinity 
of the Paracela, or where these gales are eiporienced." With the 
StormCord.and with attention to what has been said in tho preceding 
paragraphs, it will be seen at once why this diiferenee is made. In 
the first instance, a ship crossing the South Western quadrants of a 
tyfoon Cyclone — if, as we have described, she does so rapidly with a 
fair wind and then heaves to at, or close to the centre, finds the Storm- 
lud Storm -currents both setting her the same way for the greater 
part of the Cyclone, while in the latter case as she remains entirely 
in the Southern quadrants of it, the storro-KWce is carrying her to the 
S. W., and the storm current to the S. E., so that between the two 
and her drift, she may find the cii^-renl Southerly and South Westerly, 
and sometimes no doubt South Easterly. 

• They never pursue this route if bounri from China homeward. 
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212. lo July, 1780, tho H. C. ahip London, Captain Webb, was 
driven at four in the afternoon from lier anchors, in Macao Roads,* 
and waa obliged to put to sea with an E. N. E. galo. 8lie stood out 
with all the sail Bhe could carry, and at sis had tlio Grand Ladrone 
bearing N. E. At eight she was in 20 fathoms water, and tho wind 
"flew round" to 3. B,, and at midnight to Mouth. At day-lipht (or 
iay about 7 a.m. in auch weather), they had drircn close in with the 
bnd in 12 fathoms water, and were saved hy their aheet anchor. 

'The drill we made whb imazing. I imagined it at first only sitaal flfty mites, 
but Co mj astonishment, wben the gale wu over, I fbund mj'nlC as low down u 
Bunaa nitliin the Eutemmostf island." . ■ 

W© may suppoBe Captaiu Webb to have made the largest allow ' 
aace be could for his drift before so reporting, yet this ship must have 
been drifted, by the Storm tvare alone, for the wind was at S. E. and 
South, which would have drifted her to the N. W. and North, up- 
wards of 125 milea in thirteen hours, (for the Tnya Islands hear about 
W. a, W. 175 miles from her position at 6 I'.M., and Captaiu Webb 
allows 50 milea, or nearly four miles per hour for the drift.) This gives 
ten tnilee an hour for the storm wave ! and in a W. S. W. directiou, 
or directly with the track of the Cyclone. Making any allowance 
ne please for her having been perha^m unmanageable, and at times 
before the wind, though her masts were all standing, and she waa 
well prepared for tho Cyclone, having lier topgallaut-mnata on dotjt, 
&c. ■ atiU this ia almost incredible, were it not borne out by other 
etrotig instances. 

213. Id September, 1S09, the H. C. ship Soalebjf Cattle VMinfied 
in a tryfuon 111 miles to the Westward of her supposed position (no 
doubt after every couaideratiou and allowance made), in 48 hoi 
2.3 miles per hour. The ship waa not in the centre of her Cyclone J 
though not far from it ; her barometer falling to 28.30. She wa^iJ 
on the Northern side of the Storm-circle, and thus her excessive d 
was probably a Storm current only. 

211. The H. C. S. Cattle Huntley, 25th to 27th September, 1826, 

uns drifted in a Cyclone which was travelling from the South 77° East 

tu the North 77° West, and this while she waa at perhaps 70 miles 

• Jonr. Asiatic Society, Vol. XI. and Annnal KepEler fur 1781 

t Printed Wetttrnmoit hi original, but evidoiitlj an error 
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from its centre, at least 220 miles* in 46 faourB, or nearly' 5 miles an 
hour. IF we allow the chip's drift to bo tliree tnilea, there Btillremaia 
two per hour for the ytorm -current. 

The rates at wliich the Storm-waye travels, as shewn in the fore- 
going panigrnpha, may be perhaps thought excessive, but since the 
former editions of tins work have been published, I have found that 
we have in the British Channel itself a very remarkable confirmation 
of the incredible velocity with which it can aometinies travel, and 
capry a veaael along wilh it. In the third edition of Luke Howard's 
Climate of Lokdoh, published in 1833, p. 254 to 2dS, quoting &om 
a pamphlet which describes the Great Storm of 1703,t it ie stated 
that^ 

" A Btnnll vessel liuien witb tin bring left in the small port nf Helftird, near ViA' 
montb, with only a niEn and two hoya on board, droie from her four ancUors at 
midniglil, and guiog lo sea nrnde such speed before the uind almost mthont a Bail, 
that at eight in the morning b; the presence (^ mind of one of the boys she was pot 
into a narrow creek in the Isle ol Wighl, and the crew and rajfft saved." 

The direct disiance between Helford and Chale Bay in the lalfi of 
Wight is about IGO miles, to which if we add 24 for the cnrved 
course and had steerage, &c., this will be 184 miles in eight hours, or 
23 miles an hour, from which if we take 6 miles per hour for the little 
coaster's run, and G miles per hour for a flood tide, there still remains 
at the lowest a storm-wave of 12 miles an Lour to account for. 

We have thus, for this sea, clear and undoubted proofs of Stonn- 
wavea and Storm- currents of great intensity and considerable dura- 
* Mr. Wise, an officer of the ship, eetjuatesit at "upwards of 300 miles mid«r 
bare poles." * 

t The greatest Erigliah Stomi of which webove any record. An annual Sermon 
is preached in London on the 2Stb November in the Baptist Chapel, Wild Street, In 
commemoration of it. During the reign of Qoeen Amne this day was observed asa 
Bolcmn fast, and a private individual named IIobert Txtlos has left a snnv of 
money in the funds of whifti the interest is appropriated to this conunemoratton. 
Fifteen sail of the line, with Adniiral BowiTEB and all his crew, with aeveral hun- 
dri-d mercbBotmen were lost. London appeared like a city which had sustained a 
protracted siege, whole streets being destroyed, and sorei'ol thousand individualB 
buried beneath the ruins. SUOO seamtn perished, and upwards of ISO persons on. 
Isnd, and it was computed that BS.OOti fiue timber trees were uprooted in the South 
of England and Wnlcs. See Anjinal Itigister for Nov. 1843, p. 168, and Luke 
Howard as qnnied. 
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tion, and when we recollect that the China tyfoona often hring with 
them awful inundations on the coaste,* we can have no doubt that tl 
phenomenon exiats much in tiie form in which I have described it. 
The close relation of the inundations to the Storm-wave, we shall 
preseotly shew. A careful consideration of our Ciiart No. IV. will 
ahew how a t^foon- Cyclone coming in, perhaps at least from the 
Marianas, Benin Islands, or Loo Choos, if not from farther Eastward, 
may sweep the Southern coasts of China with a huge wave, of power 
and extent sufficient to produce these extraordinary effectB, 

215. I have not advertu-d hero to the Northerly, North "Weaterly, 
and North Easterly currents, described by Major Reitsell, Kelly, 
and others, and commented upon by PtJBDT in hia' able Memoir on 
the Cbart of the Atlantic, aa common and imdoubtedly existing at 
the entrance of the Britiah Channel, for the simple reason that I 
conaider the whole of the data on which they are calculated as uncer- 
tain and probably erroneous. Currenfa there are no doubt, and 
Btrong and most dangerous ones too, even in comparatively fine 
weather, but as before observed (p. 175, Note), in how many mer- 
chantmen in the present day, is tho DEvriTiON of the compasses 
duly ascertained, studied, applied to correct the courses, and watched 
to see if any alteration occurs in it ? Uutil we know what was the 
Deviation on board of ships said to eiperience currents in fine 
weather almost all the " log look currenU" must he diatmsted. "Where 
shipa in which the Deviation is known and allowed for, are hove 
to in a gale, and a due allowance is made for their drift, or in the rare 
cases of a perfect calm where the current can be tried, we may 
reasonably allow that the current has existed ; but when the course 
lit! a considerable distance is really uncertain to 5, 10, or even 20 
!.:grees, we should waste time, had we even the details before us, to 
endeavour to analyse these data for our purpose, which is to demon- 
l gtrate if we can, or at all events to put the mariner on his guA^ 
[ agaiust, the temporary currents produced hy storms. "f 

' To the Westward of Canton, where there aro no large rivers of which the 
: K^amE, being daJiinieil up by the wind and swollen by the rains, might produce them. 

t After the loss of the Great Liveiiieoi Stennier, belonging to the Peninsniar and 
iinontal Steam Navigelion Company on Cape Finialerre. in 184G, a Committee 
[iTBBtignte the circuiostanco, reported it as owing to an •' unnsual 
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210. The Western entrance to Baas' Straits is also a locality m 

which what we have eniA of the Coast of China, (all things being re- 

Jraaght," anil the P. anil O. Conipunj' Issued an onlor to their commanders that, U 
night and in thick weather they were to give Cape Finisterro (nnd atrange to saj 
Uahftot was not allnded to I) a berth of twenty miles. In an artide poblisbed in 
the Calcutta ' JEnyluhvtaa,' I commented upon this order as follows, after ezplaia' 
iiig what the Storm-wave and Storm -curren Is were. 

"The rule given b; the Directors of the P. and U. Cooipsny i», that nt night and 
in thick weather, twenty niilce berth is to be allowed to Cape Finisturre. 

" Now, putting aside temptation to ' turn the comer sharp,' and supposing folly 
twenty miles to he always allowed, we ahall shew that instances may arise ■□ which 
lhi« i« only half enough t 

"'I'he groat Blorma of the Atlantic arc, there is no doubt, very often, if not always, 
revolving etornu of from SOD to lOUO miles in diameier, and travelling from the track of 
(be Gulf-atrcani past the Bermudas and Azores to the coastB of Spaio and Portngal, 
tbe Bay of Biscay, the Channel, or the Northern Ocean. They sometimes preHrre 
. Ihcir RiU site, and then appear to be gules blowing in nearly one direction only — that is 
veering but very slowly — and sometimes contract in siie, when their dmatiou is shorta:. 

" When the first cbm happens, there is probably little or no Storm-wave, or cur- 
rents on the exterior borders of the stonn ; but aa it approaches or passes over a 
spot these mny ho fait moilBiolely hihI even strongly. In the case of iho Gnat 
Linerpeol, if we lake it that ttie Westerly to S. S. Westerly gales wero iho Eaalem 
and Soathom quadrants of an Atlantic revolving gale, and the insets tbe storm 
currents, her cose is clear enoogh .- hut we are told that, in future, a berth of 
Iwcn^ miles is to be given to Cape Finisterra. In ordinary caana, of a moderate 
current, this mny ho enough; hot taking the case where the centre of a storm passes 
near, and to the Northward of tliLit point, the Stonn-wave and Storm-currents to- 
gether may induce a set of at least throe mile« an hour. We will put it at two 
only, and allow the steamer to have run up from a sight of the Bnrlings. Itiaclasr 
that to put bcr twenty miles wrong she needs only ten hoars run in this Weslerij 
set, the ton hours ofau ordinary night in those latitudes, and (here lies tbe mischief) 
the comraauders may think that they fiilly lake precaution enough if they give the 
Cape lliB 20 miles required. If the cnrrcnts should nnfortunately run stronger, or 
the thick weather lengthen out tbe nights, or render hearings or distances unccrtmn 
or impossible, (he chances of another misfortune are nmch augmented. 

" Our view, then, is, tlint the rule laid down by tbe 1'. and O. Company sliouhl 
rather have stood thus : 

" And llie Board further direct that the ships of the Company, on a voyage be- 
" tween England and Gibraltar, both oatwards and homewards, and especially with 
" roforcnco 10 the extraordinary inset noted above, and the possibility that in caaei 
' where the focus of a roTotving itonn from the Atlantic may he passing near Cape 
' Fmisterre, this dangerous inset may be much augmeuteil, strictly enjoin that, when 
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versed Iiera as being in the Southern hemiaphere, and in a liigJi 
Southern latitude) might theoretically be eipected to hold good ; and 
"passing this point Dnil the latitnde of Ushaitt, if Southerlir, S. Westerly, or 
" Weatcrlj galea prevail, or have recently prevailed, and especially if tlia baroraeler 
" Bhoold iiBve fallen, thaX a wide bcrili of from thirty to forty miles or more maj I 
" be given in the night and in thick weather." I 

" We enbmit with all deference that this rule comes much nearer to the prcaont 
ttu« of nautical science than th,e one given. We arc aware that cxpcricncod seamtn 
BBoally Bay, and we believe tho "Directories,' and ' Pilots' alro, thai when a Norih 
Eistorly Etonn is blowing oat of the Chops of the Channel and Bayof Biscay, thoro 
ita strong cnrrenl along the Coast of Portugal, and roand Cape Finiattare. 
tbere is also a Westerly gale, this would be exactly a Siorm-can'ont, snch as tht^ 1 
BDthors n e have quoted infer to eiiist, and Mi. ItEurtELD, indeed, inclines to think 
with Professor Dote, of Berlin, that ail winds blow in circuits ; and certainly ihoro 
is mnch to confirm thtsc viewi. At all ei'enti, nothing should be risked for wniit 
of a trifling precaution, which, for two or thrwi steamers in tho course of the year 
may cost an hoar or (wo more of steaming, by making rather a wider circuit put 
these dangerous points." 

This letter wasduly acknowledged by tho Directors, and its snggestious I have no, 1 
iloubt acted upon. That they were correct is shewn by tlie Log of the P. and U., I 
' inpany's steamer Iberia, given in Mr. Mabtin's work, p. clx., of Appendix 
: I I. This Tesscl experienced, a little to tbe Northward of Capo Fitiislerre, an, J 
<: r of 3t miles in the !4 hours, and Mr. Mahtin rightly reiuurks, that had she ~ 
: .'^ontbamfiton a little sooner this current might have put her on shore, like the 
■•lit L'verpool, The some occurred to the P. and O. Company's steamer Ganget, 
■ iHiiN, p. 1*3.) between Ushant and Cape Finislerre, 

[ at tho same time drew up and addressed bo the Lords CommiKaioners of tho Ad- 

iiiLfally, a paper of '" Iiutraetiom lo qfficgri qf If. M. Navy, regarding tin obterre- 

'.lani dtslrial on the SlBrm-teave and SItrrnt-cwrent mlieii in or ntar loiiiidiiigi, and 

''.'ni Iht Lat. of Qihraitar to llis British Chaniul," respectfully suggesting that it 

;Iit be published, 03 amcoas of obtaining some useful data to enable US to uKcerlaiii 

'Mc conditions of this danger, and ofii^nng to analyse the observations. Thdr 

. riships, I am gkd lo say, have done me Uie honour to recommend its being printed 

m III Uie Nantical Almanac, and I tmst that all British seamen, at least, will sea tho 

t p[Bt importance of the qncations, to them of life or death at times, which may 

%'iEl«ad on the investigation ; and aid mo by all the information old or new which 

" I 'Iwv ran collect. The Peninsular and Oriental Company, in acknowledging my 

'iiiiiunication, acquiesce on the part of their committee and for themselves, (ami 

} had the beat naulionl advice in London to consult) in Iho alility of the au^es- 

" The sailors must do the rest for themselves by famishing material. 

Since the first edition of this work I have met with an aecoant of the loss of II.Kf .S. 

-' cuficon the 91h Mareh, 1800, on a sunken rock, sapposcd to bo tho Mace, about I 
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if €ke reader will first refer to what lias been said of the tracks of 
HtormB hereabouts, (p. 64) and then placing his Horn-Curd on a 
Chart move it aloDg from the West or W. 8. W., to the Euatward, he 
will Boe at once that there are good grounds for suppoBiog at least, 
that with the heavy WeBterly or North Westerly galea forming the 
North and N. W. quadrants of a Cyclone, which has travelled in from 
the Southern Indian Ocean, strong Storm-eurrentB or a strong Storm- 
wave, or both acting the samo way, might occur. And so it notori- 
ously proveB, for the repcattd and dreadful wrecka of Emigrant skips 
off the N. W. point of Van Diemen's Land, with the " narrow 
earapes" of many, which have just aeen their danger in time, are 
indubitable proofs of it. The following, which is abridged from a 
newBpaper notice, is a direct instance, and it appears to be written hj 
one who understood something of nautical matters : — 

" As to the Western entrance into Bass's Straits, tlio writer or tliU has reason to 
be glad IheX Providence preserved him and the ship in wliich be Bailed (com Eng- ' 
land from the fate of Che Cataraqui ;* as she was in very nearly tbe same latitude 
and longitude, and during a dark stormy night, in sonndings which, compared with 
Captain Stokes' Chart, shew her to have passed close to the Harbinger and NaTario 
BorJu, on whicb vessels have been previously wreclted. 

"That there is probably R set of some kind off the coast, Weslwnrd of Cape Otway, 
by which ships are carried to the Sonthward, isvcry probnble. Captain Stokes does 
not, however, allude to it. Something of the kind probably wcnrred to the Cetangvl, 
for Captain Stokes ascertained, by uorrespondence with her owners, that her maiter 
had his chart on board. Wben it ia considered Chat the coast slopes down rapidly 
from the Great Aofltralian Bight to King's Island und the Western side of Tasmania, 
it is not surprising if there should be under tlie action of Westerly winds, frcqaently 

as leagues S. East of UshBnt ; in which il is stated that on Satoi-dny the 9tb, it was 
blowing a very heavj gale, and the ship having ahaped a lourse w carry her far 10 
the Westward of Ushant, owing to the thickness of tbe weather (not having had 
an oliservation for same days) and the ditTcrent set of the tides, bad got near Ihric 
liegreenl to the east of her reckoning, to which the loss is attributed. She was at 
(he time aha struck, going nearly right before the wind, which was thus we may 
|poBo to the S.W. or Southwai-d, aoa thus in the front of a Cyclone, if it wai 
] with the Storm- wave carrying ber as I have dcscriboii. The groat rises of 
Ihe water in the Ports of Brest, and tlieiice lo the Southward in had weather, with 
Is, are exactly analogous to what, we have just seen, occurs elsewhere. 
' Wrecked ut the entrance of Bass' Straits with 400 Emigranls on board. 



PiHr IV. § 219.] Gulf of Mexico i Tweed Steamer . 1881 

Wowing B hCBTj gale, a deflection nf the current. Betting a ship in dark stormy 
weather out of the proper coarse ; snil it ia a matter of 9ur[)riEe rather t^an other- 
WIH that but Ave wrecks (however faliil thcjr may have been) ahonld have taken 
place off King'e Island in twelve years. It is to be hoped that for the fulnre, with 
liljliti on Cape Olway and tbe Rent Gronp, the Davigalion of Bass's Straits will be 
u safe as tbo Brituh CbonilBt, where, it will be recollected, wrecks occur off St. 
Calhsrine's, in the I«le of Wight, from a eel otf from the Channel Istandti, as in the 
ease of the Clareudon, West Indiaman, whieh was east aihorc on a nxky lodge, 
dwpile all the lighu from the Lixard la tbe Nccdlei, during a S. W. October gale, 
iriiicb Ue writer recollects, having been eiposed to it, and having lost relatives in 
IbB wreck of tbe ship."— SjiJney Morning Beral(t, Vtc. 10. 

217. The aeaman alao, adverting to what has hecn before aaid tha^ 
rinda may bo blowing in true circuits (Cjclone) without risiiig to 
tbe force of a gale or hurricane, should bear in miud that in narrow 
sea? especially, and where perhaps other causes may be acting, and 
acting the tame way, so that two moderate causes may proili 
strong effect, the Storm-wave and Storm- current may aUo be acting 
then to a certain extent, and carrying him far out of his reckoning 
while he is deprived of obaervationa in dark gloomy weather. 

218. The Nortea of the Gulf of Meiico, may often be of this de- 
Bcription, for etorma there which are moderate as compared with Lur- 
ricaue forcea, may yet be true Cyclones, and produce Norteg, (Nor- 
therly galea) in various parts according to their tracks. One coming 
into tbe Gulf from the S. W. or South, or from the Pacific Ocean, 
across Central America, might give a Norte on ila Western edge, and 
one coming in like the tracks V. XII. XV. &o. on Chart I. would 
also give a Norte on its Western verge. In the two cases ships 
would be carried quite different waye by the Storm-wave if it existed, 
for this would beregulated by tbe track of the storm. [See also p. 366.] 

219. Tbe dreadful loss of the Royal Steam Mail Company's Packet 
ship Tioeed on the Alacraoes, in 1S47, appears to me not improbably a 
ttse of the Storm-wave in a moderate gale, aa I have just described it. 

The following account is given in the Steam Navigation Gazette, 
tai Nautical Standartl, as to wind and weather previous to her strik- 
Sg from the statements of the first and second officers. 

"It appears from the statement I have received, (at a brief interview, immediately 
in their Brrival, with Mr. Elubon and Mr. Onslow, the first and aecood officers,) 
(till the nnfortunate Tmeed loft Havnnuah on the evening of the 9th of February, 
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for Vera Crai, with a fresh Sonlherly breew, that Iftsteil alront ten houra. II aonu 
after becmne tbicli, and ai, midnight an ihe lOth, tlie wind euddenly shifted to Ihe 
Nortii, Bud in a short time It blew a Btiff' 'Norther,' vcnthor still thick, lun obscured, 
and no ol«ervation. At 3-30 a. h. on the 12ih, when the Cuplain judged the ship 
was 30 miles to the South of the AlacranCB, the look-out on the forecastle cried out 
'Breakers u-head.' Cnptilin I'AnBons, who was on deck, hearing them at the same 
moment, imniediately ordered the engines to bo stopped auU reversed, and the hrim 
to be put hard a starboard, irhicb order was instantly obeyed, bat the fbro-sail, fore- 
trysail, and Ibre-top9Bil being set, and a heavy sea ronoing, sbo forged a-head and 

From the Havannah to the Alacranes, the true course and distance 
is South 84° West 440 miles, though it becomes somewhat curred 
while runuing along the coast of Cuba, but this we will leave out. 
The vessel aeems to have had ten hours run with a Soutlioriy breeze, 
(under the lee of the coast of Cuba,) and then thick weather till mid- 
night oa the 10th, when the shift of wind took place ; this gives her, 
at let ua say nine knots an hour from C p.m. on the 9th, 30 honn 
run or 270 miles, which would bring her about oppoeit* to the middld 
of the channel botweeu Yucatan and Cuba. 

Now placing a Storm Card (oven upon our small chart) eo aa to 
give the Tinted a Northerly wind (Norte), and supposing the stonn to 
have slowly moved up on a course about parallel to our track XT., 
wo can see bow the Tweed standing across, but nearly along 'witti it, 
might keep the Northerly winds till 3-30 a. m. of the 12th, or 15J 
hours longer, and yet be set up 30 miles to the Northward of her 
supposed position. The error in position might also, it is true, arise 
from ft small unknown deviation of her compasses, but the account 
of the weather is distinctly that of a moderate Cyclone, and in nafroW 
seas, as before said, the seaman cannot be too careful, or too often 
recollect that two or more petty causes acting the tame way tnsij pro- 
duce a serious amount of error. 

Colonel Eeid'b Chart (at p. 399 of his works, 2nd Ed.) of the storm 
which dispersed the Spanish Fleet under Admiral Sotiiro in 1780, is 
eiactly one of a cyclone passing on the track which I describe. 

220. IstrsniTioNS fbom the Storm-wate. I have shewn tto 
aeaman, and I trust satisfactorily, that there exist in many parts of 
the world, both Storm-wavea and Storm-currents, which for him, and 
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■wliile at sea, are to be regarded and calculated upon ns ciirrcnta ; aud 
no doubt we shall find, as our knowledge extends, that they esiat in 
other parts, and moreover obtain more accurate knowledge of them 
everywhere. I oow proceed to shew him that there really oiista au 
actual waue or elevation of the Bea, as announced theoroti cully at p. 12, 
and described at p. 174 and foUowing ones, which rolls in upon the 
land like a huge Kail ofioater! aa auch a supposed wave should do, 
causing of course dreadful inundations. He may at first suppnae that 
he has little to do with the inundations on land, if he can keep his 
ship in safety at sea ; but lest this objection should occur to any, I 
answer first, that it ia of much importance to prove that there is a real 
lifted wave ; and nest that this very wave, while it is a source of great 
danger — for ships have been swept out of docks and rivers by it — ia 
on the other hand an element of safety, for it has sometimes carried 
TesBola over reefs and banks, so as to land them high aud dry, and 
preserve at least the lives and cargo. Of this the cose of the Bri/on 
and Runnimede already alluded to pp. 50, 112, ia a striking example, 
both ships being carried at night, and while in the centre of the vortei 
of a furious Cyclone, over reefs which are dry at low water, and thrown 
tip amongst the mangroves ! Captain Hall, of the Briton, eatiinatcd 
that the whole rise of tho water must have been 30 feet, judging from 
marks on shore. If from this we take 10 feet for th6 tide, we have 
stiU 20 feet for the storm-wave ! 
221. Col, Kkid in reference to this says, p. 513, 2nd Edition : — 
"An uiclioragc, which wquIiI be of snfBcicnt <lepth moriUnBry gules, miglitpcovB 
boiliallow dnriug a hurricane, in consequence of the depth of the trough of the Eea, 
from the unusual unduktiona created by snch storms. Jnsiancca have been here 
|pven,i*hen the effect of hnnicnnes, blowing ioto a baj, has been to heap up (he 
MUer within it for s time ; so that vcsaels wliich have dragged their nnciiots during 
Midi a crisis, have been carried into places whence thej could not float after the 
•tonn had passed over. 

" The opposite consequence may also occur ; such as happened to the Lark, snr- 
TBjing fchooner, when at anchor off the West coast of Androa Islands, in the Ba- 
lumas. ' Owing to tho receding water, that vessel struck heavily fi-om 6 to 8 r. a., 
on Ihe 6th of September, 1838 ; but floated again on her being raised by the S. E. 
^e, whilst the wrecking schooner, Favovrite, 68 miles North of the Lari, was left 
coaipletely dry.' "* 

* Lieul. Smith's Report, Nniitlcat Magazine for January, 1839, p. 
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But this sort of iiiuudatlDg wave, as will be seen, must not be 
founded with that gradunl rise of the aea or rivers which is familiar to 
our mind as the " heaping np" of ihe water by the effect of wind, 
and which always occurs gradually. The wave, of which we shall give 
iustancee, is one resemhling that whith so often accompanies or fol- 
lows earthquakes. lu some cases, indeed, the Cyclone, earthquake, 
and wave of iDundation have apparently all occurred together ! 

Is TUE West Iitdies. In the great hurricane of 1772, 
which devastated St. Christophers, St. Crois, St. Eustatia, Antigaa, 
Dominica, &a. it is stated (Annual Hegistor for 1772) that at Santa- 
Cruz the sea " swelled up" 70 feel* above its usual level, roaring so 
that it was heard a hundred miles oif. It overtook and swept off 
above 250 persona who ran up to the mountains to save themselves. 
At Savanna La Mar, which was totally destroyed by the 
first of the two great October hurricanes in 17S0, wo find that— 

"The gnle began oa 3rd October, £ram the S. E, at 1 p. h., abttuog about dght; 
the sea duriQg this tagt]ioiii>J exhibiting a most awful Ecene. The waves ovcZM to an 
amuzing height, rushed with an im;ietuo&ily not to be described on lund, and ii; 

a detcnniaed the fate uf alt chc hiiuacs iu the baj. About ten, the water* 
began to abate, and at that time a smurt shock of an earlhquate was felt. Thteri 
ships were carried so far into the morftss, thai they could never be got off."t 

Colonel Reid says, referring to other notices of this storm — 

" There seems no reason to doubt, from what we now know of the effect csi 
bj hnrricaces. that Savanna La Mar was overwhelmed by the acctunalated w 
of the sea raised solely bj the power □£ the wind." 

224. In the second great October hurricane, 1780, which began on 
the 10th of October of that year, and committed dreadful ravages at 
Martinique, we find, frora a French official report, given p. 344, by 
Colonel BEin, and of which I abridge and translate what is essential 
to our present subject, that (apparently) about the time that the centre 
was passing close to the town of St. Pierre and Fort Boyal, 

"An awful 'mi ile marli'i compteledl the misfortanes under which we were suffur- 

• So in tlie Annua! Reginter ! 

t Abridged from the End Edition of Col. Ebid's Work, p. 297. The aooou 
thoreiQ is copied fiom t^e Aiinital Seg'uta; 

X Kbe (or Rns) de Maree. This word ia osed bj the Prench to express aver^ sc 
of sudden swell, or waves, or rollers from the sea, whether occasioned hj tides or en 
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inir. It ileslroyucl, in an instant, upwards or 151) booaes on the sea sliore, of ivUicli 

'.^lirtj or fbrtjnere newlj baill ; tlioee liehiiiil them had mostly their fronts driTeii 

' .. nnd tlie goods oonCiuned in them almost lolollj lost. It was with much dilBcully 

ibit the inhabitants escaped with their lives." 

I 225. At Barbadoea " the sua rose so liigli aa to destroy tbo forts," 

I and at several otlier of tho Islatids, the same kiDil of devoatation ia 

I ttlluJed to. It will be uoted that the Cycloae came up from the S.E., 

I and that Bridgetown and tho porta of Martioique alluded to in the 

n foregoing report are on tho S. W. and Weat, or leeward aides of their 

respective Islands, so that tho euddea rise of the aca has muub more 

tlie character of a true elevation of the waters, bj the effect of the 

centre, than of a mere wave or number of waves rolled in 'upon the 

land by the horizontai force of the wind ; as wo eee in high spring 

[ides nith strong South Westerly aad Southerly gales on low parta 

of the coast of the South and Weat of England for instance. 

:26. In the Bermuda atorm of 1839, referred to at p. 30, and 
which was no doubt a true Cyclone, Colonel BziD, p. 419, 2nd 
Edition, says, 

"By oiamicatian of tbeSonth eomt of the inlands, (ho sea was found to havo risen 
hllj eleven feet higher than the usual tides. It carried boata into fields thirteen feet 

I ; except the borei of rivers, -which tliey distingiiisb by the word maerie or noj- 
(. The definitions of "ilas or Jim il» mares" (whence, no doubt, our word 
ie<'')are; " But dei CuuroiM (current races) mosses of water which at sea in 
latrow passages, as omongal islands, shoals, rocks or coaals, advanefi ^vi[b rapliti^. 
1 nnlly, fiai d/ marie (tide-race) a name givcD to those swells which, without op- 
C"iring to be driven by any wind are formed suddenly, increase in a moment, and 
■iiirk some strange agitation in the waters of the ocean :" so far BomtB in his 
Oietiimnaire dn la Marine. At Bourbon and the MauriUus, the heavy rollers which, 
H in many other places as at Madras and St. Helena, rise suddenly and break.wilh 
bwoendons force, are called by the name of rai di marie, though the rise and IsU of 
ii,( tide there ia very small, Mr. Tuom, p. 340, in the notes to a French table of 
i.ir^metric Observations, mode at Bourbon during tbo Muuritius hurricane of 1840 
,. fiiea in it the remark " Ras de marie tria fort from the 7[h to the 11 th, so 
L.Lt no communication coold be held with the shipjiing." The Cyclone did not 
. ,;.;nd to Bourbon. A tremendous rm de marie is also experienced in [he harbour 
, Turt Louis, when hnrricanc-Cyolones pass to the Westward of tho Island. In 
Isnuary, 1S41, five vessels at once were thrown on the rcwka near the Bell Buoy, 
where they bad. anchored, ur were close in, endeavouring to get into the harbour. 
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above the nsnal high-water mark, and romaved aeverit! Tocki, contDining liy measore- 
meat twenty cubic feet, some of lliem bearing evidence of haTing been brokon ofF 
from tlie beds on which they rested hj the aarge. On the North and lecword side of 
the island, and within the chamber of lie dock-yard, the water was observed to tUe 
two feet and half higher than tbe ordinary tides. 

" Ab tbe weather became line et Bermuda, and the hurricsiie proceeded on iU 
course, the Northern reefs of the islands, in their turn, presented a line of white 
surge from the swell, rolled hack by the gale. Vessels as thejr arrived from the 
East or the West, reported that thoy met <^t wind io confonnity with what appoan 
to bo a law of nature, !□ these tempcBl^. Thus the Jant coming from Baltimore 
and the Westward, had the wind Northerly ; whilst the schooner Gnveraor Beid, 
from Englaod aud tbe Eastivard, had the wind Southerly." 

It will be noted that here the great rise was on the windward side 
of the ialand, and but a small one to leeward ; hut we may well anp- 
pose that over a large extent of reefs and islands like the BermudBa, 
Ijing directly in the track of a Cyclone, the wave might diride and 
' roll off to the Eaat and West, leaving a comparative hollow or curve 
on the North aide of the islauda ; an effect which we frequently ob- 
serve on a small Bcalo, amongst reefs and rocky shores, where the 
waves rolling in are divided by a ledge or single rock; a boat riding 
to the shoreward of which, will seem to sink in her smooth water, 
lower than the surrounding waves on both sides, though it is really 
these which are raised above her, and they afterwards unite in the 
common elevation of the swell a little within shore of her ;* the spot 
at which she is riding being perhaps really elevated, though but a 
little, above its usual level. 

227. Mr. Eedfield in hia first Memoir, published in 1830, de- 
scribing a Cyclone, of which the centre passed close to New Toik, 
says that — 

" The gale was &om N. E. Co East, and then changed to Wut. Uoie dam«g# 
was sustained in two hours, than was ever before witneued in the city, Oie win! 

• I write this with thevivid recoUedJon of flie very appearance, having been, now 
about thirty years ago, severely bealeu and bruised in swimming off, through Q» 
BorT on a coral reef, to help (o save a boat under my etiarge, the two men in whiell 
uoald Dot, without a third hand, weigh the grapcell, and pnll her on 
round a point of the reef, to get into a safe berth. It was only after repealed 
and laking nilvanlflge of the smooth liollowa, Ibal I could reach her. 
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biereasiog during the afternoon, lUiJ Bt sunset wns a hnrricano. At tkn lime (fflao 
water, the xharfi-merii oveifimBed, tht irniter having riten thirttn fett in one hevr." 
228. Id the East Indies, Coringa, on Ihe Coromandel Coaet, is 
frequently eubjecfc to inundationa from galea blowing from seaward, 
and the coneeqiieut riae of tLe waters of tho river Godaverj ; bub 
these are gradual, tliougb rapid, rises, and when occasioned by the 
river, the waters are of course fresh, and when by the sea, salt. I 
should mention alao, that the tracks of the atortna in the middle of 
the Bay of Bengal appear to direct themsolvea very frequently to- 
wards thia station and that of Cuttack, (aee Chart No. III.,) probably 
from their being situated at the mouths of the valleys of two 
aiderable rirers, while the rest of tho Coast is, as it were, walled with 
high land at a short distance in the interior. 

In December, 1780, Coringa was utterly destroyed by a successit 
of three great waves, which rolled in upon it, apparently during a hur-' 
ricane- Cyclone. M. De La Place, of the Preoch Frigate Za Favorite, 
wlio collected his account oa the spot, about 1S4A, EayB,VoI. I. p. 285 
of his voyage, 

" Coringa was deEtroyed in a gmgle diiy. A frightful phanoraenou reduced it to 
Its present state. In the monlh of December, 1789, at (he moment when a high tide 
I'ss at its highest point, ami tliot the N. W. wind blowing with fury, accumulated 
ilie waicra at the hend pf the bay, the nnfortunote inhabitants of Coringa saw with 
Icrmr Ihrec monatroua waves coming in from the sea, and following OBch oUier at ft 
short dislance. The first, sweeping CTerylhing on its pnaiage, brought several feet 
of water into the town. The second augmented these ravages by inundating all tho 
low country, and the third ovcrwbDlmed everything." 

The town and twenty thousand of its inhabitants disappeared; 
vessels at anchor at tho mouth of the river were carried into tho 
plains surrounding Tanaon, which suffered considerably. The sea in 
retiring left heaps of sand and mud, which rendered all search for 
ihe property or bodies impossible, and shut up the month of the 
river for large ships. The only trace of the ancient town which now 
remains, la the houso of the Master Attendant and the dockyards 
iiiTOunding it. 

229. So far 11. Db La Place, whom I have exactly trauHlated, 
iiLit he makes the year 1789, and the Cyclone to have occurred in 
Jkeember, but in the Annual Register for 1788, is a letter (p. 238) 
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19G Inundation of Ingtram. [Paet IV. § 229. 

from Mr. Paeboks to A, Daletmple, Esq. describing an inundation ' 
from tbe Storm-wave of a Cyclone which occurred at Ingerara, Btg 
miles South of Coringa in the month of Maj/, 1787, from which it 
would seem that thcro were two of these dreadful riBitatiouB. Mr, 
Pabsottb, whose account I abridge, aays — 

"From the ITlh cif May, it blew hard from the N.E. but nothing iraa apprehended 
on the I9tli, at nighl it increowd to a bard gale, and on the 20lh in the moming it 
waa a perfect hurricane, nnliling honses, and bCBting in doors nnd windowg, blowing 
down wnllB, 4c. A little before eleven it came will violence from the sea, sad I 
saw a mnltitadc of the inbsbitants crowding towards mj hanac, crjing oat that the 
BCa waa coming upon ub. I caat mT ej'es in that direclion, and saw it approachiag 
with great rapidity, bearing much the sane appearance ai the bar {Imre) in Bmgal 
Jiiver. 1 took refage in (he Old Factory, which ia built on a high spot and well 
eleTated ; so that we were not driveo to the Terrace. I think the sea moat hare 
risen fifteen feet aboTC its oatarol level, the wind favoured the Babaidenee of tlie 
wafer (at Ij e. b.) by coming to the South where it blew the hardest. At fire I got 
to another house dnring a Inll. It blew very hard the gieateat part of the night, 
and at midnight veered to the Westward, and was so cold I thought we Bhoold have 
perished as we reclined in our chaira. The gale broke up towards the morning. 
The nativea have a tradition that about a century ago (he sea ran as high aa the 
tallest Palmira-trees (45 to 50 feet at least). Everything was destroyed with us, but 
at Coringa and nearer the sea, not more thau twenty inhubilanta out of the 4000 
were saved. At first with them the aea rose gradually with the tide, when It in- 
creased they mounted on the roofs of their bouses till the aea impelled by a strong 
Easterly wind rushed in opnn thom moat fiirioualy, when all the honses at the same 
awfiU moment gave way. This was seen from the terrace of Mr. CotEor'a house, 
over which the sea sometimes broke, and where the wrecks of vessels were seen 
drillang past. A( Jaggemanlporam about a thonsand lives were lost, and the in^ 
nndation extended as far North as Apparah (IS miles N.N.B. from Ingcram on lh« 
Coast), but not many lives were lost there. It penetrated about twenty miles 
inland. It is computed that 20,000 souls and 500,000 cattle perished. The writer 
further remarks that it waa considered very remarkable that the vast tract of low 
ground, Irom Golcndy to BundaroioBlaiika, on the South side of the Godavcry, 
which is often overflowed by the spring tides, suffered very little. He considers 
that point Godavery and the small low ishmds near it broke the force of the sea," 




Taking the average of the winds to have been from N. E. to South, 
this waa a Cyclone travelling from the E.S.E. to the W-N-W. There 
waa no calm centre, and no sudden shift is spoken of, so that we may 
suppose the centre to have passed a little to the South of lugeram, 
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but for our present purpose, thia detailed account fully demonatrates 
tbe eiistence of the 8torm-wave and the terrific inundations it gives 



230. In 1839, Coringa waa viBited by another of these inundations, 
which, by the Collector's Ecport, (pubiished in my second Memoir, 
Jour. As. Soc. Beng. Vol. IX. p. 401,) much resembled the one above 
described, to which indeed the old inhabitants seem to have compared 
it. There are no accounts of distinct wavei in this last storm, but 
the rise of the waters of the sea is described by one writer as rusMny 
in with such violence, that " the only houses remaining at Coringa, 
are a particular large house and three or four other brick built houses. 
More than 20,000 persons are said to have perished. Vessels were 
drifted from the docks and rirem, and a large sloop (of 50 to 150 
tons burden) carried four miles inland." 

A friend says, " I visited Coringa about a mouth after the Cyclone 
of 1830, and could relate facta which would be thought travellers' 
tales. The number of vesaels of from 100 to 200 tons that were high 
wid dry mUes inland, some bottom up, gave tho country the appoar- 
«ice of having been visited by a party of gigantic demons, who 
been throwing the huge bulla at one another." 

231. Cuttack and Balasore have also been subjected to these rn- 
imdations, but one of the most frightful of them in recent times 
occurred in May, 1823, along the Northern shore of Cuttack from 
Point Palmiras to Kedgeree. 

A newspaper correspondent of the Bengal Hurkaru, writing from 
the spot, thinks tho high wind not a sufficient cause, but that there 
might alao have been an earthquake,* but as I have traced the Cyclone 
in from sea at least for two days, (track^ Chart III.) I see no reason 
to doubt its being a Storm-wave. It is said in these notes that — 

"All the Natives i^ree in asserting, that tliosudden flood consisted of throe great 
mm onlf, and that these occnrrud ia the Ehort period of ooe minate, the hut wave 
Aiog aiboat 9 feet above the highost Ginbanhnient,t and commitljiig, of course, the 
nost Bwfiil mischief in its progress. Ujiwards of EOO native villages are said to 
lure been destrojed," 

* Hone of the acconnts allnde esen remotdj to anysliock, and it would have 
probably felt at Calcutta where there was no storm. 

t The embunkmcnls are probablj' uot loss than from 10 lo 15 ftct high. 




108 Slorm-JFiive at FuUe Point. [Paut IV. § 233. 

In October, 1831, on about the same parts of the coast, another 
htotm inundation and wave occurred. In an ofllcial report, it is 
stated, tliat the sea came in " in a tremendous wave." 

232. In 1S22, an awful inundation took place at the stationa of 
Buriaal and Backcrgunj, at t!io mouth of the Megna ; but Lera 
though 50,000 human beings are said to hare perished, the rise of the 
waters was gradual, and the strength of the inundation ia described 
as coming in wiLh the spring tides. This storm too, which I have 
accurately traced, aa well as the former one, moved very slowly, 
about 53 miles in the 21 hours ; which may account for its not bringing 
BO heavy sea with it. See p. 91 where more details are given. "Ws 
have also ou the Coasts of China, and even from the islands of Hainan 
and Eormosa, frequent accounts of tlieae tremendoua initndationB, 
accompanying their tyfoons ; and aa there are no large rivers "West 
of the Canton Itiver, there seems no reason to doubt that there are 
frequently Storm-waves, especially from the Tyfoon-Cyelonea which 
travel up from the S. E., as will be seen ou our Cliart IV. 

233. I have alao obtained at CO years of interval, exactly a corro- 
boration, if any were wanting, of this phtenomenon given by an eye- 
witness, a sailor, and one placed in the most favourable situation for 
observing it. During the remarkable Cyclone of the Bay of Bengal, 
in October, 1848, (Eighteenth Memoir, Journal Asiat. Soc. Beng, 
Vol. XVIII.) which descended in the middle of the Bay and traveUed 
up to False Point over which tho centre passed, Mr. Bahcsley, the 
Superintendent of the False Point Light House, after describing the 
passage of the calm centre and the renewal of the Cyclone from th« 
S. 8. E. says— 

" The rise of the tide which was about 9 ft. more than usual (entiie 
B 17 ft.) came in with a rush like tlie bore,* I saw it coma in 
a heavy foaming surge of a wave, like the surf outside of Plowden's 
Island ; 1 heard it coming in and went up to see what it was, sad 
from the gallery of the Light House saw it distinctly. I at first 
thought it was the island being washed awny. This bore came in aboat 
two o'clock in the morning, when the hui'iicaue had reached ita full 

♦ The very coinrarisoQ nscrl by Mr. Piasoss abuve. Bat it was high water at 
,( Fuliie I'giui, so that ttiis occiiried at throe quarters ebb. 
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heiglit. To the North and Eaat the tide rose 19 or 20 feet in all, « J 
about II feet above ita ubuh.1 height. Qreat numbera of lives Etndlfl 
much property were destroyed by it." 

234. In the Malabar Coaat Cyclone of April, 1847, in which the ' 
il. C. Steam Frigate Cleopatra IbuEdered, great numbers of the 
L.ibitauts of Kalpeni and Underoot, two of the Laccadive ialands 
1 which are low coral banks, lying upon the track of the Cyclone, were 
nrept away by the storm-wave, while other islands at greater distances 
from the centre suffered but little ti-om this cause. AU the islanda 
were visited by u vessel belongiug to the British Government which I 
vas sent to afford them assistance after the Cyclone, and this states I 
ment is taken from her official report, ,^ 

'l^o. Enough then will have been said to shew the mariner, I think, 
inat the wave really e lists in many cases, and is therefore a danger to 
U: borne in mind and provided against. I have not alluded to the 

(well known instances of our sudden rises of tide, and even true inun- 
dations (as at St. Petersburgh)* in Europe, because these are pro- 
bubly more frequently the joint effects of tides and the driving up of 
«atera by the wind, than the kind of dUh or umbel, or pot-lid-shapeJ 
r!-;JDg of the water of the ocean, which we assume to be the truo 
Storm-wave. It is in fact at times difficult so to separate the various 
I causes, which may frequently all act together and all the same way, 
f ea to say where the one ends and the other begins. If we could meet 
with an instance in which the wave rolled in during the passage of the 
* The St. Feteriburgh iaaniJa^on of November, 1S24, appears certainly to have 
li,.>en Ibe effect of a slonn, bat wbatlicr of a true slorm-wave at, or near, the eontrfl 
oi iL Cyclone eoems doublfal. At leul I ha.TC nut access to any docnnieati which 
would Bhcw it to be clearly Bueb, though its progreision is clearly shewn from the 
S. W. lo the N. E., being a. violent storm on the Coast of England and Holland an. 
tlio IStl from the N. W. and W. crossing the North Sea, Norway and Swedeo, 
where whole forests are said to liaTC been proBlralctl by it, like ihe Tornados in the 
West Indies, see g 439, and both in Sweden and Norway tuddea rises of traten 
arc noticoci. At St. Petersbargh, however, on the ISlh fn the morning, the waters 
if ihe Gnlf of Finland drove op those of the Nova so rapidly that in Uathaa^ftve 
:'iuife3 the wbolc city was inundated, aud the coimtry for miles around, caneing a 
. :;;titful destruction of life and propnrty. The rise of the water at Cronstadt is 
jLjicd to hBTE been H feet. Twelve sail of the line and four frigates are said to 
have been driven on shore. 
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calvi centre of a Cyclone, that would be so ftir a proof that wo migbt 
exclude from that insfaDce all the other eauBes, as tides, winda, £c. 
Bod affirm of it then that it was purely the Storm-wave, or the effect 
of an earthquake ; hut as yet, and from the frightful eonfuaion wbidi 
these calamities must create, we have no accurate accounta of this 
kind nearer than that of False Toint just quoted, 

230. Ptbamidal anb Cbobb Seas. If ihe seaman will takeboth 
Storm Cards, andreveraiugoue of them so aa to liavo both seta of the 
wind-arrowB pointing the same way, place the one upon the other 
upon a sheet of paper, he will then see that aperfecllff sfaCionarii 
Cyclone would beraiaingasea, which he might repreeent by so many 
rays towards the centre, and which therefore has wider intervaia (i.e. 
is a longer sea) at the outer part of the vortes than towards the 
gentre, where each wave must interfere with the other. 

If he will now suppose his hurricane moving on upon any track ha 
pleases, andalide his upper Card gradually forward in that direction, 
he will see that it is only the front part of every hurricane which gets 
" fresh eea" to act upon,* and that every BuccesBive wave of the fol- 
lowing part, paBsea over and crosses in a thousand more ways even 
than thoso shewn hy tho circles, the sea formerly left by the front 
portions of the storm. 

This is bad enough already ; but if he will suppose moreover tbat 
there may be a gradual incurving of the wind arrows, to at least as 
much aa two points at the centre, and then the wind blowing with 
Buch fury that nothing can resist its force, he will begin to suspect 
what has been written and said of the pyramidal sea of a China tyfoon, 
or Mauritius hurricane, and sometimes of the "West Indian ones may 
be no csaggeration,t and tho more if ho adds to all this the certainty 
that, at and near tho centre, the sea may he raised in a disk or umbel 
of two feet above the general level by a fall of the barometer, sbcw- 
iug the atmospheric pressure to be diminished bo as to compel tbat 

• Wo maj BDppose loo, that, as often occnre, it comes upon a track of aea where 
only calms and light winds with " longheaTy sqnalU" have prevailed Tor Home days. 

f If he will look Rt the rose engine-turning so common on the buck of watth 
cases, he will understand how overj little boss tlitre might rejiresent a sea worked 
up hj tlie infinite crossings of the fortes acting on llie waters. 
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rise* by the presaure of the suiToundiiig ocean. He inny farther al^afl 
consider it aa a well eBtabliahed fact that the Cyi^loue di'ivc 
considerable diatnuce before it, a heavy ewell peculiarly its own, on^'l 
which IB felt at a great distance before the winds reach the poinfcf 
See the neit section on the swell felt at a distance. 

When the sailor has duly considered theae facta and allowed Ihemi 
to be possible, he may then, though before incredulous, believe boe 
of the following extracts, and think it worth while to attend to o 
rules for avoiding such predicaments. 

237. Lieut. Abcjjeb, in bis capita] account of the loss of the PAojiwirJ 
frigate, re-published by Colonel Beid, p. 308, says: 

" Whu can atlempt to dcBcribo the appearaticu of tilings apon deck ! 
write for ever I could not give you on idea of it— a total dorkneBs all nbovu, thewa 
oaGre, nrnning aa it wore in Alps,orFcaksofTcn<Miiro(tiiouiitainBaroloo commtin 
mn idea); tho wind roaring loader tJinn thunder (abaolulcl; no flight of imagination jj 
ihe whole made more terrible, if posijble, by a very unounimon kin i] of blue ligbtnii 

238, HoKBBunoa says of the Tyfo on- Cyclones in the China 8 
that they are — 

■Trequeiitly blowing with inconceivable fuiy, and raiaing the sea in turbulei 
jgimiuds wbich impinge violosllf against each other." 

289. Mr. TnoM, p, 15, speaking from the log of the Sobin Ora^f \ 
is the fiodrigues' hurricane, says : — ' 

"It is the sea, however, which is most to be dreaded in rotating gales. Itif 1 
described as having been a tremcndoss, cross, confused, outrageous sea, raiaed ia I 
[ifnuuidsl heaps bj the vrind from nitsy point of the compass, and bos been ci 
pired to the Burf breaking on s reef of rocks, la fact it waa ' sach a sea as gave ft J 
lUp DO chance.' Near the centre of the hurricane a ship is alwayii unmanageably ll 
- eren if sbc has not lost moats or redder i the lulls and tcrriSc gnsU, which follow 1 
Dne another in quick succession, are alone sufficient fur this, but when we take into I 
imridcTation Iho Hcrce conflict of raging waters, it is only wonderful bow a 
can Eve throogh such an encounter.'' 

240. Captain !Rt;hj)lb of the ship Fullle Sosaek, wboae able and I 
scientific logf I print«d at longth in my Eleventh Memoir, (Jour. Am. I 
Boo. Beng, Vol. SIV.) has given in it some remarks on the 
Oydoue and at the approach of one, which are highly illustrative d 4 

* 8eo p. IB9 and Port V. at tho Section on the barometer. 

'f A pattern for every sailor who loves his profession, and has the intc 
uunDj, his owners, or his own at heart. With a few hundred &uch observers alloa^ I 
and access lo Ihoir observaiious, wc shonld soon be able to track and dcline the law* I 
fur storms aU over the worid. 
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what this sea is. The Cycloae of wliich the Memoir treats, was oua 
in the Southern Indian Ocean, and is the storm track to which 1 havi 
alluded, p. 48. Its track is tliat marked VIII. on our Chart, and i 
is also alluded to at p. 92. 

At tliG approach of the Cyclone Captain StrifniE saya — 

"I find the barometer coDnderabl; bllen, nilh aa exceedingljlongiwell fromtts 
Sonthwan], aad at 7 a bigh N, N. W. sea mueCiag tlie SaaCherly swell created u 
exceedingly tuibulenC ebi. Id the iqnallB the eea bsE a Btrange appeaj-once, the two 
Beaa dashing tbtir crests agai net eacb other sUoQt up to aaurprieiug height, and bang 
caught by the Wost wind, it is driven in dense foam ag high m our lops. The whf^ 
horiioo bos the appenranco of ponderous bi'eakera." 

Wheu involved in the Cyclone he says — 

" F.ti.,niiid N. E., tremcndotiB squalls blowing with inconceivable fur;. Tbeac* 
rising io bugo pjrnmids, yet having no velocity, bnl rising and felling like a boilkg 
cauldron. I have nevoc seen the like before. I was in the height of tbe terribls 
hurriCHnc of Septomlier, 1 S34, in the "West Indies, I have been in a Tyfoon in Ihe 
China Sea, in gales off Cape Horn, tbe Cape of Good Ilopa and New Holland, but 
lavr Euch a confQeed and slran^ sen. I have seen much higher seas, and I 
am sure wind heavier, bnt then the sea yias regular and the wind steadier. 

"Noon, blowing with inconceivable fory at times, with the sea I think mote 
d confused tliao ever ! riaing up in monBtroua heaps, and falling down 
hi nithoat running in any direction. Noon, laid to again." 
Captain B. Si'koule, of the ship Magellan, thue describes it from 
actual ohservation in the China Sea, in August, 1850 : 

tv anything to equal the sea. Ton could not say it was rnnning ftom 
any point, but meeting from all quarters — impinging one against tbe other, and 
fljing into the atmosphere in pyramids of foam, felling again on the spot where 

241. So violent and remarkable are these seas, that repeated 

inatancea have occurred in which ships, running or bearing up, so 

IS the track of a Cyclone soon after the centre has passed, 

have found the sea still so violent in comparison with the force of the 

wind, and witbal so irregular, that they have been in great danger of 

losing their masts. E. M. S. Serpent, with 2^^ miUions of dollars on 

board, tlie last instalment of the China Treaty money, hove to, as 

p. iO, to avoid a small but severe Cyclone in 27° South, 

ind wlien she bore up again, crossed the track of the 

Commander Neviii, says, " When the barometer rose to 

i and bore up, coming into a dreadfully confused sea, 
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where the centre of this turning gale must have paBsed. For nearly ' 
2t boura I thought I sbould have rolled my miista away ; but bjr 
netting lip ruunera and tocklee for the lower maste, and having pre- 
tenter ahroud» tor the topmoate previously fitted, I did not lose a i 
spar." A like instance also occurred in the Qolconda's CycloE 
China Sea (see pp. S7, 157) to the Tketif of London. 

Many more aucL extracts mi^ht be given, for they occur very fre- 
quently ; but these will no doubt HulS.ce to our porpoae, which ia to 
sbew that the best built, and beat found, and beat managed ship can 
rarely pasa through the centre of a Cyclone without damage, and 
probably of a eerioua hind, if it be only that of the straining and 
learing of years in a few hours, 

2-i2. Swell felt at a distakce from Stokmh, — I have adverted 
in a preceding section of thia part to the swell felt on ahorcs and in I 
barboura — auch aa rollers, surfs, ras-de-maree, &c. at the approach of 1 
Cj'clonea ; and these are evidence enough that the swell often pr&. 
mles the gale for a great distance, sometimes, indeed, for aa much as 
2i hours. 

In truth, saDors want no oiamplea of this ; but it may be as well 
to advert here to the fact, that in Cyclones of considerable extent and 
violence, the swell is often felt as a double sea, namely, one preceding 
tiia track, mixed up with one such aa the wind at the Cyclone point 
of an ordinary storm would give. Thus, if we suppose that aide of 
■ Cyclone to be advancing towards U8, which baa the wind at South, 
aa in the Northern Atlantic, the wind alone, if a straight- lined wind 
(aeep. 10), would give an Eaat and Weat line of sea, or what we call 
a Southerly sea ; but as the storm is advancing to the East, ii is also 
perhaps driving a aea before it in North and South lines, > 
I from the "Westward. At a great distance, the two forces will git* J 
probably " a confused sea from the South Westward," but nearer tl 
tivo seas may often be clearly diatinguiahed, and are capita! indica* I 
tioQs,* We might indeed distinguish these two seas by separate I 

* Sec Sect, 240, Captain Rundle's clenc descriptions of ihosE c 
Soch phipnomena mnst frequenllj' occur ; and thoao who will rejid the quotation 
fiom Lord Bacon which I have placed on the title page, will understand why it ii 
f, at least, dsEirtible tbat (bey should be always noted. 
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names, such as the " Wave of Progression" for that eea which is 
driven before the body of the Cyclone, and the " C^chnal wave " for 
the sea occasioned by the wind on ditferent parts of the storm circle. 
The position and run of the ship, with the average tracks, and the 
laws of rotation which have been previously explained, and his baro- 
meter, will shew the seaman in most caaes when the croaa sea ia that 
of an approaching or passing tempest, and when it is that left by one 
already paat, but which he ie ovoi-takiag. The two seas may often be 
best dialinguished from the masthead, under the varying lights and 
shadows of a cloudy day, 

243. Captain Blat of the brig Standard, an extract from whose 
log in the Bermuda Cyclone of 1839 (track A on our Chart So. L) 
is given, says in his remarks, p. 451 of Colonel Eeid'b work : 

" I remark that I bare experienced BCvoral barricanoa at sea, and bave invariaWj 
found tbat by observing Btrict attention lo tbe eot of tbo swell previous to ibe eom. 
. meDComeiit, and even alter, a tolerably correct idea may be formed of tbe directioe 
the wind is likely to take. 

" I particularly noticed tbis ia the last two which I Esperieoced ; and on 111 
Snd September, 1838, io a burricano tbat commenced at E. N. E., althongfa &t 
Bca wbea I first hove to let from that gaartcr, I found it afterwards altered iti 
direction, and came from S. E,, for some timu before tbe nind shifted to that pdnt 
" I felt so confident from that circuraBtance that I should have the hardest of the 
Btorm from tbat quarter, that I continued to lay (o on tbe starboard tack. weH 
knowing tbat when the wind shifted I nhould head the sea much better, and COO- 
sequently tbe vessel wonld lie safer. 

"In the Btorm of 12th September last, although the sky looked mucb more dieiaal 
in tlie S. E. than any other direction, the Bwcll gave do indication of the wind 
coming from tliat quarter, as it set constantly from the Nortbward." 

Colonel Beid in his new work gives abundant inatanccB to shew 
that the swell ia often felt at 10° or 15° of distance, or even farther, 
and he thinks that the heaviest swell must always he in the line of 
the track. We must, however, in considering this (lUfstion, take tie 
prevailing wiuda, trades, and monsoons into account, and carefully 
weigh all the circumstances, before wo finally judge of a swell at 
cross swell. 

There is another peculiarity which moat seamen when it ia men' 
tioned will readily coll to mind, and of which I have many examples 
noted in logs which have been sent to mo. It is, to doseribo it gene- 
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m!ly, that when, in the log book phraae, the ahip has "a croae confused 
sea making her rerj labouraome aad uneaay," from two or three 
JilTcrent points, there ia alao Bometimcs seen at intervals a heavy, 
breaking, roller-Iike surge of a sea amongst the others, much larger 
and higher than the roat, and altogether of a different character — 
flerming at timea as if Bome aubmarine earthquake or other commotion 
hud given riae to it, or as jf an iceberg had capaized not far from the 
Bkip, and sent ita powerful wave acroaa all the othera. The audden- 
aess with which theae waves appear, and the peculiar heavy manner' 
in which they strike the bow or quarter or boam of a ship in dull 
weather and light winds, will also be aeen to be well worthy of note. 
In one instance, related to me by a enpital observer, the whole of the' 
pasaongers of a large pasaenger-ahip from India were aitting at table 
after dinner, in fine weather, with all the ports open, when the first 
of a aeries of these Cyclone-rollers, as they may be termed, reached 
the vessel so as to strike her on the beam and quarter, and it CUed 
kalf the ship's cabins below, washing even into the cuddy ports of a 
(hip of 1200 toDS ! Upon eiamining the Barometer it was found to 
have fallen considerably since noon, and in the course of the after- 
noon and night there were clear indications of a passing Cyclone not 
ntj far from them. This is another indication of that Bakometeb 
OF SiONS to which I am so deairoua that sailors should direct their 
»ttention. There is no doubt that these Cyclone- rollers are the 
renilant* waves of the whole of the comples forces acting on the 
■or&cQ of the ocean in a distant Cyclone, and that they may afford 
useful, and above all, timely warning of its existence or approach. 

244. The Noise op Ctclokes.— There appears no reason to 
doubt, and I have myaeif experienced it in one case at sea and in 
another on shore, that both at the commencement and at tbi 
af the centres of violent Cyclones, peculiar noises are heard. At tUa 
eommencement, the wind sometimes rises and fiiUs with a moaning 
iioiBe, like that heard in old houses in Europe on winter nights, and 
this ia aitnatioas both near and far from the land, and independent 
cf the noiae made by the wind in the rigging. Captain Eunuib,^ 

• See pogo 109 for the eKpIanation of this woril. 
t See VIII. Memoir, Joiimnl Asiatic Society, Bene- Vol. XII. 
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who had not seen my Horn Book of Storms for the Indian and Chini 
seas, in which I first deBcribcd it, at the time he wrote, exactly to- ' 
Boribes it in the following, almoBt incidental, remark in his nota! 
"I do not like this gloomy weather, with wind lulling and then comhg 
on again tcith a moaning noise; there either has been or ivill be bad 
weather." In the Biiinmiiry appended to the Memoir in which his 
Jog IB printed, I have, in addition to the descriptioD of the noise given 
above, said that in England, — 

" We nttribntG it to tbe noise of tha wind in the chimnejB, or amongst the uea. 
or on board n ship tD the ringing ; yet here there can be no doabt of its bcinju 
distinctly heard at sea as the ' roaring- and screnming ' of the wind in a tyfooa W 
bonicaae certaiolj is. M/ present tbeory to accoast for it is this. I suppose ttn 
storm 10 bo really farmed, aad to be ' roaring and screaming' at, say 200 miles dU- 
tance, and that the noise, if not conveyed directly by the nind, maybe so reflectively 
from the clonds, as in the case of thunder-claps. A noise is kaown oa $ome parti 
of the Coalts of England by the name of 'the ealling of the sea' aa occnrring mfiirt 
waather, and snnonncing a storm, and also in mountainous coantries. All th«w 
may bo conitected, aad seamen may render great service to science and to thoni' 
selves by noting these curiouB phenDmeQa." 

Captain Koea, ia hia Notes from the Cocoa Islands, eaya : — 

"Being a native of a mountainous country on a coast exposed to the fall sweep 
of the North Atlantic gales, theee noises have lieea familiar to me from childhood. 
Whenever the weather ie disposed lo be what we call ' augry,' peculiar sonnda art 
elicited by the wind passing among precipitous cliffs, hills, &c., though the wind 
may not be nearly so strong Bt that time as at others when no snch sonnds on 
dnced. I have consequently been in tbe practice oflistening carefolly to tha 
of the wind amongst Ibe rigging and Bpars and over tJie bnlwarks, and reiy rarely 
indeed have been mistaken ia my anticipations of the coming weather." 

The instance in wtich it occurred with mo on shore, very remark- 
ably, was in the Calcutta Cyclone of June, 18i2, which forma the 



auhjecfc of my Seventh 

On tbe morning of the day on which the centre paaaod Calcutta, I 
have noted : 

At dajlight, " wind ritdng and fUliiig.' 

Between daylight and ID a.m. "Wind rising and falling very remorhablj, at 
rarying intervals of 15, 17, and 5 minutes, with the peculiar moaning noise which 
aecomjianies high and variable winds.'' 

245. I have alao met with logs in which this noise has been aoticBd. 
• Journal Asiatic Society, Beng. Vol. XT. 
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CoIohpI Eeid montions (p. 30), that amongst the signs noticed aM 
Barbadocs by Mr. Gittess in 18^1, who appears to haye been a 
careful observer, and well acquainted with the signs of an approach- 
ing Cyclone, was, " 2Lidly. The distant roar of the eleniontB, oa of i 
the winds ruehiag through a hollow vault." 

In the log of the ship Ida, given by Colonel Eeid, it is remarked I 
at the onset of a hurricane (Cyclone) as follows ; 

" Fresh giiles and sqiuiUj ircatlicr ; at 4, handed the fore-lop-sail and fore-uQ i 1 
ut iiUcmali the mind carat i« ju«<« then suddenly dying away, and eontiniitd to for J 
/nw Sourj." I 

No doubt the moaning noise might havo been distinguished her^ I 
b? an observaiit peraoo, if his attention had been directed to thft I 
subject. 

This moaning noise has also been noticed in a Cyclone between I 
the Cape and Australia, Lat. 41° 3., Long. 34° E., by Capt. Leihhtom, J 
uf the barque Secret, whose chief officer was also struck by it. It ii 
aUo noticed in the log of the Dutch ship Loopuyt, Capt. Van WtokJ I 
i!i an approaching Cyclone in the Northern Pacific, iu which it if 
i';tt the wind was "iocreaaing gradually, aud producing now and 
■n a plaintive, and the nest moment a. thundering noise." It has 
alsa in one instance, in the ship John Sitson, Captain Eitsox, in the 
L Southern Indian Ocean, been noticed at the close of a Cyclone, whoa J 
I the weather is described as " decidedly improving, sky breaking etW J 
1 dear, but wind still laoaning." 

216. Passage of the Ceniee. The noise which is heard just at I 
; 1' passage of the centre of some of the most violent Cyclones ia HtiJl 1 
iiiiire remarkablo. All accounts, and we have many of them, agree I 
iu describing it as resembling the deafening roar of tho most terrifio'l 
tliuuder, though no thunder or lightning can be distinguished at tho J 
time, and it is a part of tlie storm itself, for it is at firat not heard in ' 
the cahn interval, but in general gradually increases as the shift comeo 
up to the becalmed vessel. The following eitracts from var: 
describe it. 

247- In the log of the Exmouth't Cyclone. (Track « oi 
No. U.) Mr. Tkom gives (p. 95) the following paasnge, after d^l 
scribing a calm which lasted from 11-30 a.m. to 12-30 t.m., " with gM 
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most awful ailence," during which the quicksilver diBappeured in tlifl 
tube of the barometer, aays, 

" 1 S p. H. 30. The sun made its QppoaTance for a few miniiteB, snd then dk- 
appeared, fotlexed by an amfnlli/ IibIIovi and diilanl mmbling naiit. In ■ 1^ 
minutci wo received a moat terrific gnst from Ihe S. S. E., lajing tha ship compleldj 
OQ her beam-ends, S:c. &c." 

Captain Bidek, in his remarks on the log of the H. C. S. I'rineeu 
Charlotte of Walcg, aaya, when cloae to, or aay at the centre of her 
Cyclone (track e on Chart Ko. II.) : 

"Ai noon Uio barometer had faUen saddenlj from S9.2S to £9.09. Statioiud 
evBry one for pumping and baling, prepared axes aod secured guns, ports, &c., In 
the best pos^ble manner. The gusU from noon till T p.u. mere like to tuMadit 
and violent dUdiarget ttf BrtHieri/ or the roaring qfteild beailt," 

248. In Mr. Kedfield's Memoir on the Cuba hurricane of 184* 
(Amer. Jour, of Science, p. 359) is the following passage, perfectly 
confirming the foregoing : 

" Captain Catteshole [barque Ckarletten) slates, that in the night of ihe 6th, 
bis baroinetOT bad fallen to 23.10 (an incorrect inEtramcnt no doabt), attendtd bf t 
tcnlinued roar in the air : soon after tlie jiurricane struck the ship with tremendotH 
force from a point East of South, afterwards veering gradually to S. W„ Wert 
anlW.N.W." 

249. I have also alluded to the screaming of the wind in a Tyfoon. 
Colonel EiEiD gives (p. 92) a narrative by Mr. MicQuEEtr, master of 
the ship Sawlint, in which he saya, " The wind representing number- 
less voices, elevated to the highest tone of screaming." 

Captain Smith, of the ship Futtle Oheh, states that he has on two 
occasions distinctly heard this screaming of the wind. On the first 
in the Southern Indian Ocean, near the Cocoa Islands, the schooner 
James was twice nearly foundering iti heavy gusts during a gale, which 
was preceded hy a noise like thunder, and on the second occasion it 
was " mingled with a sound resprabhng the scream of a steamer's 
whistle." He again recognized this noise in a heavy aquall on the 
West Coast of Sumatra, when his Malay crew said it was a sure sign 
of mischief, being the " Devil's Voice." 

250. The violent flaws and gusts of winds at the centre, noted in 
many logs, are also worthy of close attention. Mr. Rbdi'Ibld, speak- 
ing of these, says in his Second Jlemoirj p. 7, 

" It ia nlao poaaible thai the vortex or rotative axia ot a violent gale or hunicun 
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osi^illatea in its caurie with coruideralile ra})i(]kv, in a moving circuit of moiiE^rate 
i\t<rnt, netir the centre of the hunicano, unil such ea cccentrio movement of the 
fiirtcx may, for onght wo linow, bo ceBential to the continued actirity or force of 
itie harricane. Sach n movenient wiU fnllj account fur the violent fl&ws or gusts 
tfwind and the intervening lulls or remiasiong, which are so often experienced 
towarda the heart of s Etorm or hurricane when in open sea ; bat lA iti exlitenoa 
« hare no positive evidence." 

In my Twenty-fourth Memoir (Jour. A. S. Bengal, Vol. XXIV. 
pp. 425-2S) will be found also some very interesting notes from cor- 
reaiiondence witb P. CniSK, Ebij., Bengal Salt Ageucy, relative to 
the Cyclone of M"ay, 1852, of wbich the centro pasaed over bis atatioD 
(yf Bagundee, 39 inilee B. b. N. of Calcutta, destroying liis brick-built 
Iwuae, and devaatnting everything in its progress to the Northward. 

Mr. RsDyrKLD is inclined to suppose, that independent of the two 
principal laotionB of a Cyclone, its wbirJing round and moving for- 
ward, there may be a third at the eeotre, which he caUs the Axial 
Oiciliation — or, in other words, a pendidum-like movement of the 
central part of a storm ; such, that it does not move forward on a 
afraight line at any time, but that while the body of the sborm is 
whirling pound and moving forward, the centre also either movea 
from side to side, ao that it goes forward on a waving line, or it baa 
a small whirling motion of its own, which if traced would form A 
leries of corkscrew apirala, at a greater or less distance from each 
other ; or, in language which Bailors will understand, that the central 
part is constantly " taking a small round turn in itself" as it moves 
ilong. Mr. EEnriELD has, he thinks, shewn some of these deviations 
of the course of the axis {or lull at the centro), without being able to 
determine them precieely, and I incline to agree with him as to the 
probability of their existence. This is aoother of the many poiata 
on which we require observatiouB, and especially observations at sea, 
for to those on shore I attach very little value for such matters. (See 
].p,25, 2G.) 

In my Nineteenth Memoir (Jour. A. 8. Eeng. Vol. XIX. p. 349) 
I have shewn, I think satisfactorily, that H. M. Brig Jumna, under 
the command of Lieut. EonNsr, from Bombay to England, on the 
Z3rd April, at 3 a.m. in Lat 9° 50' S., Long. 83° 35' E., was between 
or near the tracks of two larger Cyclones, travelling down to thi 
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8.S.E., ■while bIio hereolf was on the verge of and within the iuflnencB 
of a much smaller one, wliich geems to have heen oscillating between 
the two first- men ti on O'l ones, causing it to deecribe a, singularly waving 
liue of track, and giving the Jumna, which was unfortunately running 
down on its Western edge witli a tremendous gale, some singular 
veerings of the wind. When the three Cyclones met, the fury of tliB 
wind became irresistible, and H.M. Ship was upaet, but fortunately 
righted, by cutting away her mainmast. It is remarkable and most 
instructive, tbat the Jumna't barometer, which was at 3 a.u. at 29,57, 
only fell at the time of her upsetting to 29.16 ! The inference irom 
this is that it waa driven up between the two or three Cyclones, for 
of their terrific violence there is no question. 

251. Mr. EmiFiEtD, I may mention, supposes, as at least one 
probable cause of theee oscillations of the axis, the different and 
Toryifag pressures of the atmosphere within and without the StonO 
circle; but until we have ships sent out to experiment on Stonos,* 
it is probable that many of these questions will remain doubtful 
They are fortunately, liowever, not questiona which affect the safety 
of the seaman or alter his management, which is always directed to 
keep clear of the centres altogether; but they may throw some hght 
on the steps by which a Cyclone is developed, and its manner of con- 
tinuing to support itself as it were from its own fury for a time, and 
perhaps upon the causes of the phcenomenon. In all these lights, 
then, the sailor wbo desires to aid us should consider that neither he 
nor the writers on the science can yet pronounce what is, and what : 
not, important, and be should continue to register carefully all that 
he C.&11 collect. 

252. There is an appearance of the clouds sometimes seen in 
ricanes at the passage of the centre, which I trust in ftittire will be 
noted and registered when it occurs. It is the following, described 

* In lome refers tbis will excite a smile. My opinion is, Uiat if we rei 
pence it will be done within tlie next five jeara. The subject is not certainlj of 
less impoitnnce than the sorrejB of dangerons channele or coasts, or ffiagnetisca, 
bydrogrBphicfll positions, or a N. W. passage ; and for the hononr of oar flag ■ 
will not Buppose tlint a great nnval irntion like England will nllow anj other to 
preceile lier in ByatcniBlic rcfenrchcs on tliii great nnlionnl and scientific ^nestimL 
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iu mj o\ra register of the Calcutta Cyclone of June, 1:^42, at the 
time the centre paBsedover that city. Tract VII. on Chart No. III. 

" At 3 p.ii., 3rii Jnoe, calm, scad from Eail, tiuf very slow anJ iadiBtinct ; « light 
air from East with dnziliDg mini 

" At tliJB ciaie I drove out on the Esphtnade, Tho appcBrance of the eky was 
vary remarkable. In the xontth tho haao was so thick tbitt t!io direction of the 
»^ud coald not be determined, but to tho East and N. E. it was slowly moving as 
before to the West and S. W., while in the South, from thick heavy masses of 
douda, the scad was riaiag and flying to the North and N. E,'' 

Iti 1845, on the 7th and 8th Marcli, a severe Cyclone waa expe- 
rienced ot the Mauritius, and in the O/n-neen of the 11th Murch, aomo 
barometrical obuervalioUB and other remarks were published in that 
paper, which concluded with the following : 

" Finally, the whirlicind was diatinctly shewn when, by the progreasof the meteor, 
BC were involved in the actual centre of tho roovuniont of this system of circular 
onrrents ; in tact, ve tlien observed all aronnd us winda iti all direclious, without 
feeling the effect of any. The clouds at sea were moving to the North and thoHOf 
ityif moontaina to the South, tiiltileattheZiiniUieveri) thing mat ptrjectli/ utalioiiarg. 
1 should observe that the directions of tbo wind have not been exactly tnken." 

These are both instaiicea in which the opposite movements have 
keen distinctly seen, and they are alwayn of much importance, as 
iliewing how clearly the circular motion has hcen proved, if indeed 
that can bo any longer questioued hy the followers of Mr. Epsr and 
Professor Haeb in America ; for I do not recoLloot that any European 
authority in science has doubted of its esistence. 

253. The sizes of tfie cEffTKAL calm space of Cyclones, or, 
more properly, taking them as cirelca, their diameters appear to vary 
very much. The sailor, however, must be careful not to confound 
this, the actual measurement of the lull, with the time it may per- 
rliaoce take in passing over his ship ; for it is clear that three Cyclones, 
having respectively central spaces of 5, 10, and 15 miles, would each 
take half an hour to pass over an anchorage, if their rates of motion 
were 10, 20, and 30 miles per hour ; aud at sea it is difEcult, on 
account of the drift or run, and the very few notes usually taken in 
times of such anxiety and danger from the rolling and shift of wind, 
to calculate with any precision vi-hat the diameter of the lull ia. Of 

B&w shore observations we possesB, the following are notes. 
It- Thom, calculating from the time the calm began at one point 
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And reached another at the Mauritius (p. 171), eatimatee it to haie 
been abeiit 21 miles for a etorm moTJug at the rate of 5 miles per 
hour. 

My own estimate for tho Calcutta Cyclone of 1842 is, that in B 
vortex moving at the rate of 5.3 miles per hour, the breadtfa of the 
lull at the centre was 11 miles. 

In my Fifteenth Memoir (Jour. As. Soc. Beng. Vol, XVII. p. 27} 
investigating the Cyclone, on the MiUabtir Coast, of April, 1S47, in 
which the H. C. War Steamer Cleopatra foundered, I have from pretty 
good data estimated tho diameter of the calm centre at 18^^ miles, 
when that of the more violent part of the Cyclone was from 150 to 
180 miles, and its rate of travelling about 9.2 miles per hour, 

234. It is possible, and in this view, aa will be presently seen, 
Mr. Thom partly coincides with me, that at least at the commenee* 
ment of Cyclones, if not after their full formation, the calm space or 
lull at the centre is so wide, in proportion to the whole eitent of the 
storra, that fully one-third of ita breadth is occupied by the calm ! I 
think, upon good grounds, that I Lavo traced something of this kind 
in one very clear inatance, of wliich the details, which I extract and 
ahiidge from my Fourteenth Memoir,* arc briefly aa follows ; 

The ship Caledonia, Captain Btjbn, of 1000 tons, from China to 
Bombay, overtook the Cyclone marked XIV. on Chart No. III., and 
sailed into it from its Eastern side, and this apparently, aa ^hewn by 
the log of another vessel, on the first day of ita formation, Bailing 
along with it and reaching the centre, where ahe was obliged to lay 
to. The track and rate of traielling of the storm, as also tLe position 
and run of the ship, are well ascertained, so that we can say with 
tolerable certainty that she found the central space to be about thirty 
milea in diameter, and the aone of hurricane around it not more than 
thirty, five miles in breadth! and either on account of this wide 8pace,| 
or becauae the hurricane was not fully formed (though it toa» violent 
enough to oblige them to cut away the sails they had set after the 

• JdiutibI Aa. Soc. Beng. Vol, XIV. 

t Proporlionatcly apealtjcg. Thirty miles would have probaiilv tjeen a modernto 
rPiittHi SpHce for n storm of .^00 milps in dinnieter, and a smnll one fur one of 800 
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shift), they found at thia wide ceutre only a heavy " swell," and not 
the sea which is usually felt there, and which was fe!t by other ahipa 
aa the Cyclone progressed. 

255. Mr. Thom's view ia (p. 201) speaking of the great hurri- 
canes of the Southern Indian Ocean, that " in the early stages it is 
probable the calm is very oxtensivo, and embraces several vortices, 
which gradually merge into one." 

256. Electgiciti and Electeo-Maqsetibm. Eleoteicity. 
We can merely speculate on the part which electricity may play in 
Cyclones, and in so doing be careful that wo do not mistake mere 
effects which are visible, for causes which are hidden. 

It is remarkable that, at times, in some of these Cyclones electricity, 
m its common form of thunder and lightning, seems to be most 
»bundantly developed, while in others, and this by far the greater 
mimbor of those at sea, it seems not to have gone beyond common 
lightning, which sailors often omit to notice unless it is very severe. 
Ur. Tbom makes this remark, and fui'ther says, that at the Mauritius 
(where he resided for some time) thunder and lightning are so rare 
during their hurricanes, that some afErm that it is never present ! 
With respect to thunder, however, we may remark once for all, that 
only the very loudest would have any chance of being heard during 
the height of a hurricane Cyclone. 

257. In an excessively severe Cyclone, 24th and 25th Nov. 1815, 
(track q on our Chart) which came in from the middle of tho Bay of 
Bengal, and ravaged the Northern part of Ceylon from Point Pedro 
to Manar, it is expressly stated in the Colombo Gazette that at Point 
Pedro, several shocks of an earthquake were felt, but that " there was 
CO thunder or lightning, a circumstance uncommon in this country." 

In the Cyclone of Jtme, 1842, of which the centre passed over 
Calcutta,* and which was of excessive violence there was certaiuly 
no lightning, nor any thunder heard, even at night, and mention is 
rarely made of it iutho accounts of the Cyclones of the Bay of Bengal 
or China seas. On the other hand, in the Barbadoes hurricane of 
1831, aa quoted by Colonel Eeid, p. 30, wo find that the development 
^of electricity was awful as to its extent and appearance, but there 
^^^B * tJcvcnLh McmuJr, Juiir. As. Suo. of Gciip;. Vol, XL 
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eeems to have beeu no special ituHcliitif occuaioued by it; the whole 
atmoBpbere of the place appears to have been enveloped in aa electric 
cloud while couHthnt discbarj,'OH were going on. A remnrkuble light 
and a " darkuces" is also lueDtionod in some accounts* of these 
tempoatsif and iu tlio whirlwind of the Paquehol des Men du Sud, 
detailed in my Fifth Memoir, and already alluded to p. 38, it appears 
that the onset of her toruado- Cyclone was accompanied with eome 
electric explosion. 

258, In mauy instances the passage of the centre, or the shift of 
wind which indicates it when there is no intervening caJm, appears to 
be marked by electric discliarges, and what is very remarkable, by B 
single heavy Jlash or two of lightning ! This also someticnes occim 
towards the close of the storm, and when the wind is a little abated, 
as if there was a peculiar zone or quadrant of the Cyclone in which 
the electric action was going on. 

In a letter from Captain Cometon of the Northitniberland, to his 
agents in Calcutta, he describes this kind of lightning ; and as he 
does not allude to lijjhtniug before, but only to a " lurid strange 
appearance," which may have been au electric light, I presume there 
was none of any remarkabio intensity. He says — 

"Betvreen 3 and 4 a,»., two inmiciiBe Qashea o! liglitoing took place. In half 
an huur afterwards the nind abated, and the fi-ightfiil lurid apiimrance coused." 

Another account printed in the Calcutta newspapers, aaya that — 

" AC 2 A.U., a Saah of hghtning shewed them the luss of the foremasi; (wMch no 
one heard (^ing over the aide in tlio uproar of the elements) i" and then, that " at 
4 o'clock, filler aiiol/tn- fliiih qf iightitiiuj, the wind snddenly alopt." 

It would appear that only two notable flashes were seen. 

In the log of the Eliza, Capt. McCaetht, which ship was dis- 

njaated, and near foundering in the Pooree and Cuttack Cyclone of 

October, 18'i2, which is the subject of my Ninth Memoir, (Journal \ 

As. Soc. Beng. Vol. XII.,) no lightning is adverted to until the calm 

• Judith imd Eitha: Ekid, p. 76. A gi-cat ligU wifl ohscrvcd during the ' 
Cjelone of December, 1845, at Baticolo, on the East Coast of Ceylon, Pin. XIV. ' 
Memoir, Jour. As. Soe. Beng. Vol. XIV. 

t Dr. PiiTSONNEL {Phil. Trail), for 1756. p. 628), says that che lightning appears 
und tliG thunder ie hemd at tki close of Ibe West Indiit hurriciines. 
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centre reached tbe vessel, where " much lightning" is noted, and J 
immediately afterwards it ia etatod, that — 

" The wind shifted in a flash of lightning suddenly to tbe S- S. E. from N. N. E 
md blew instantly nearly as yiolenlly w before. " 

The ahip Tliomag Grenvillt, Captain TnosNaiiL, experienced a 
BSrere Cyclone in Lat. 25° South, Long. 62° East, (Track p on Chart . 
So. II.) No hghtning Beems to have occurred till just at the ftpT 
preach of the centre, when it ia said — 

" At a P.K. Bar. 28.90 (from S9,ao) one very riyid fliuh of lightning, and a 
dap of Ihiiniler now occntred. At 1-15 r.»r., it niodernled to a strong brocio for 
ten minntes, when the hnrricane came on with (if possible) redoubled Tiolence : al 
4p,»i. Bar. 28.70." 

In the Mauritius Cyclones of 1786 and 17S9, as doscrihed by 
M. Pbbon, he saya, of the first of them, that thunder and lightning 
TTBre " nearly incessant throughout the whole of this terrible storm," 
and that a meteor was seen resemhling a globe of fire, following the 
direction of the wind, then from the N. W., and which disappeared 
behind the mountains of Moka. It was considerably elerated io tbe 
atmosphere, and seemed nearly half the siie of the moon. lu the 
Becond of these Cyclones, thunder and lightning are not mentioned, 
bat it was in this that the remarkable phicnomena of flashes of light 
m the vacuum of the Barometer Tube, (see Part V.) were seen. This 
igain would seem to indicate, that there are two kiuds of Cyclones. 
That of Barbadocs also, as described in Col, Eeiu's work, diiFers ia 
tiiia respect from the usual accounts. In a Chinese work quoted by 
Dr. MOKBisoif, which will be subsequently quoted, he notes that 
"they say if it thunders the gale (Tyfoon) breaks up." 

259. In tlie great West India Hurricane of 1772, already alluded 
to, it ia said, that at St. Croix (Santa Cruz) where its greatest in- 
tensity seems to have been felt, and the storm-wave to have been of 
tremendous height, so that the centre must have passed there, there 
was a "tenfold darkness made visible ooly by the meteors which like 
balls of fire skimmed along the hills." And in Luke Howard's 
Climate of London, p. 219 of the 3rd edition, the author gives from 
aa anonymous manuscript in his posseaaion the following passage 
relative to these electric phtenomeua : the paper is dated from West- 
end of Santa Cruz (Antigua), and signed M. Smitu. 
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"I miut mention bow ilrculful every thing looked in tbii, in itseir, lionible and 
dark nigbC ; there being so many lierj meteors in the air which I and otheri who 
ivere in the same Eitoation were ipectalors of. Towards the Eaat the face of the 
Heavena presented to our view a number of fery rodi (electricnl brushes) whid. 
were through the whole night shooting and darting in all directions ; likewise Gecr 
balls which Hew up and down here and there, and burst into a number of Email 
pieccB, and Hew to and fro lilie torches of straw, and came ver; near where we laf 
in the road. This was over the town. In other parts another sort of fieiy balb flew 
through the air with great rapidity : and notwithstanding bU these ptucDcamni 
coiunoi) thornier and ligbtning wero abundantly great." 

In the AatigUD Cyclocie of 184S it is stated, tbat " at midnight the 
wind raged furiously, lightniiig and thunder were iaoesBiint, accom- 
panied by floods of rain," 

In the Tobago Cyclone of Oct. 1847 (see p. 28) it is said " the 
lightning was vivid in the extrenie and fuarful in its brilliancy." 

260. In the October Cyclone of the Bay of Bengal forming the 
subject of my 18th Memoir (Jour. As. Soc. of Bengal, Vol. XVIIL) 
ia which many ships were involved, it appears from careful inve3tigt^ 
tion, that on the advancing portion of the Cyclone, and even on eaeh 
side of it, the thunder and lightning wero, according to the general 
eipreasion used iu reply to my inquiries, " nothing to speak of," bat 
that on its rear portion, and where as I have shewn by diagrams and 
numerous logs the Cyclone was " lifting up,"* there were heavy elec- 
trical discharges. This agrees with the Chinese and Mauritius popular 
view that when it thunders and lightens the " gale" ceases, and with 
that current in the West Indies according to Dr. Petsoksei, as just 
quoted, p. aii. I'rom a passage in a letter in the Nautical Magaiine 
for April, 1853, it would seem that the distinction is, that forked 
lightning rarely, if ever, occurs in Cyclones. The writer 8tat«3,tbat 
on the coast of British Yucatan, " some Indians, who were in mucb 
ooQStemation at the threatening appearance of the sky, jumped for 
joy on hearing thunder, saying, ' no fear of wind now !' " 

261. There is no doubt that during Cyclones immense electric 
action must be going on in the atmosphere, for we know that every 
change of state of all bodies in nature, as water into vapour, or gas 
(steam), or the moisture of the air again condensed into wat er md 

n will be subsequently explained. 
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tiilling aa rain, gires rise to it. Hence while prodigious torrents of 
rain are falling for daya together over hundreds of square miles in 
diese great Cyclones, a vast amount of electricity must be generated, 
Liit it is possible tKat at the same time it ia carried oS,i.e. conducted 
lo the earth or sea, by the raiu itself, as fast aa it is formed. The 
Erea of Bt. Elmo, as they are culled, which remain for hours together 
.1 yard-arma and maat-heada of ahips in blowing weather, are in- J 
'.i:icos of permanent electric action existing between the sea andS 
ri.e atmosphere through the ship as a conductor. | 

262. Mr. Thom thinks, and gives data to shew, that lightning is 
[iiiich oftener developed on the equatorial aides of Cyclonea than on 
tlic opposite sides, but be is on the wbole inclined to think it an effeel 
ralhor than a cause of rotatory stormB. 

The following ia given by Mr. Tuom from the log of the ,K«rflir.l 
lUien at the centre of her CyclonL', in Lat. 12° 2' South, Long. 10S*1 
if East. 



'■ The wind now 
c^e balls of fire oi 
I I'l : Appeon 



r. and owfiil iightDing fljing abont in all dircctioni^ fl 
were Been at evarj j'ard-arm, tiad moBt-hsiid, or bi 



es of iightnine (no thaader) e htavg obmd teemed te In domn i^on m.' 
i. Jhia ship bad, literally, every thing but the bare lower masts hlomt 
jof her, and narrowly escaped foundering. 

The fact i« that we have hitherto very few and very imperfect^ 
a on which to found any opinion, and for any practical purposes, 
IT present knowledge ia almost useless. Wevcrtheless careful seamen 
and all who are deHirous of advancing human knowledge will, I trust, 
Niglect no opportunity of noting all that may full under thoir obacrva- 
i.jn,bow trifling or indifferent soever the appearance may be supposed 
:i3 to its relations to the cauaea of the storm. In Part V,, wJien 
speaking of water-spouts, we shall perhaps be obliged to go into some 
details of electric action in them which may suggest many points of 
iiiijuiry ; and in the section treating of the signs of approaching 
Cyclones, it will be seen that one kind of lightning, at least, is a 
remarkable precursor of them in some instances. 

264. Although the following from Kaemtz' Meteorology, p. I 
relates rather to what are called storms (thunder-storms) on shorft^ 
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than to our Cyclones, yet it is worth lEaertion, as ehewing bow mndi 
we have yot to leara even in these cODstantly recurring and moil 
familiar of meteorological phsioomeua. 

" Elkctricityof Stouuh. NotwiClisUnding ihe numcroua reecarchcslhaChare 
been undertnkea on Qus sabjecl,itis still eoreloped in great obscndtj'. Fliicejonr- 
solE Qonr an electromelar, and observe it during the whole coarse of a storm, and jou 
will Bee liDW variable ils ind[caUouB are. Tbe lighnungEarcactoall; vary noarniib- 
out the most delirale instrumentd giving the least sign of electricitj ; snddeiilj ibl 
latUr increases at the moment of a yary powerful Baab. Another dnj the storm 
arrives witli all the aigiiB of a very powerful electric teaaiop, lightning plays in the 
clouds, the too straws of the electroscope collrtpae, and it is some time before they 
open again. At one time, the electric tension will varj £>r every clap of tbondo*, 
St another luao it will remain the same for a qnatter of an hoar, althongh tlw 
lightnings rnpldly anccecd each other. ^ one sKtrm the straws separate rapidly; 
a flash of lightning occurs, and they collapse; daring another they fall logetbor, 
and then diverge rapidly \f> approach slowly, until a fresh dap of thunder mato 
them diverge agnin. The electricity may be for a long time positive, its force alto 
Tarics ; bat soon, while the jain, the clouds, Iho wind, and (he lightnings, ceouli 
the same, the straws separate someUmes under the influence of positive, at other 
dmes uader the influence of the fluid of the contraiy sign. 

" If we compare all that has been written upon storms, we do not hesitate to orai- 
dude (hat they are the most complicBlad phnnomenaof meteorology. X suipecttiift 
a long time will elapse before we can account for all the circumstances by which they 
are accompanied. First, a single observer is insufficient to collect all the data; ttb 
ought to note the electricity, the direction of the wind, the movements and tte finra 
of the clouds, the size of the drops of run, and t^o direction in which they Ml, ttis 
form and place of the lightnings, and the divergence of the straws of the clMtra- 
h of these ph^enomoua requires bU the atteutioo of an observer, who also 
loses valuable time in writhig hia remarks. Several additional observers are neces- 
sary, who being dispersed oror the whole sui'face where the storm is visible, should 
each notice all the indications in his station, and compare them with the rest. 

" All the capricioos indications of the electroscope are due to its being inBuenced 
by several strata of superposed clonds, which act and re-act on each other and 
the earth, so that the electricities are developed and ocniraUscd alternately. We. 
accostomed in storms to see the most powerful developments of electric tctuion, and 
it is difficult to conceive how lightnings and claps of thunder could occur without 
Uiere being a veiy notable electric tansion." 

The probable solution of these anomalies is that where fire-balla and 
the like are seen, the eicctrie discharge takes place yi'oj« the earth into 
the atmosphere, and that ivhare a ilash or two more oucur at or near 
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tiiB centre, it ia oceasioned by a "lifting up" of the disk of the Cy- 
clone, like the separation of the plates of the clcctrophorus, and that 
Ihia is also the cause of the thunder and lightning so frequent in 
piaaage of the rereward of the Cyclone. 
And again, speaking always of thunder-storms, he saya, p. 364,—' J 
" In all COIL'S a rapid condonsation of vapours is the cssouUal coadition fur the tat^ \ 
Moan of aturnis -. if electricity ie vcrj- powerfully di3V(>lop(»l, there is a storm, il 
there nro simply pusalng showers, scoompnniod by very tnurked signs of electrici^. 
D'we examino uU tlie circumitaDCcs that accompany the devalDpmeiit of electricity, 
WD most couaider tlie condensation of vapours us the cause of its production, and 
conclude that it is the atonn tbnt produces the electricity, and not the electric tet 
that produces tbe storm, as is the general opinion. Violent raing without thunder 
and lightning are distinguishod from storina merely by a lesser development of eleo- 
biiuty, whence proceeds the absence of lightning and thunder." 

265. Eleotbo-Magnetism has been adverted to by Colonel Seid 
u perhaps having some connection with the rotatory character (rf 
Btorms, and tlieir opposite motions in the different Lemiapheres, and 
tliu lines of magnetic intenaily with the occurrence of storms, but 
every thing on this part of the subject is so speculative, that we 
do no more than simply allude to it. I may add, that Mr. Taoit 
aitduces some arguments and data in opposition to this theory. 

266. AEonEU Squails and Toenadob, Ac. It has been pre- 
sumed, and with some show of probability, that some Tornados, mean- 
ing hy this word one kind of tboao which occur on the coast of Africa, 
have a relation to Cyelonea ; that ia to say, they are in fact sonietiinos 
tapposeii to be truly miniature ones, as to their motions, extent, and 
duration, TLeir violence we well know to be excessive. I shall first 
make some remarks on the Arched squalls. 

267. The most remarkable of the Arched squalls, perhaps in the 
•forld, as to tho regidanty of tlieir formation, frequent occurrenco, I 
similarity of appearance, and excessive violence, are those of the Straita 
of Malacca. The North -westers of Bengal during the hot season, and 
one class of the Toi'uadoa of the coaat of Africa may come next, and 
tlien the Famperos of tho Rio de la Plata, which seem, at least some- 
liiiiL'H, to be of this kind. Those of the Straits of Malacca most usually 
1.11'our at night or late in the afternoon, and very rarely if ever in 
nioi'ning or before -i r.ii. which ia another peculiarity. They are moat , 
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when completely within the Strait, or between the latitude 
of 5° Nortb, and the Straits of Singapore, and are most frequent 
about the Middle or opposite to Malacca, where the Strait is 
pletely shut in by the Island of Sumatra.* They may be aaid (that 
ia the beavieat of the wind invariably) to come from some point be- 
tween N. N. "W., and W. N. W., North West being the most usual. 

" Tbey rise," says Horsburgb, " with a. black cloudy arch, rising 
rapidly from the horizon to the zenith, and scarcely allowing time td 
reduce sail." Perhaps they are better described (and I have 
many of them) by saying that a mass of black clouds collects and 
rapidly rises, forming a Toat and magnificent arch, beneath which if 
always observed, even in tbe darkest night, a dull, gloomy, phosphorii 
light, like that transmitted through oiled paper by a candle, which al 
times becomes stronger, partiotilarly on the approach of the arch to 
the zenith. Flflshes of very pale sheet lightning are often observed 
crossing this apace, which sometimes eiteoda over 10 or 12 points ol 
tbe horizon; the low grumbling of thunder, tlie falling of the raini 
and even the distant roar of the wind, may, I think, be distinctly 
heard as tbe arch rises. They are sometimes, but not alwaiya, acconi' 
panied by heavy thunder and lightning, in which many ships have beei 
struck, but the danger is from tho wind, the first burst of which is 
always tremendous, and sufficient to dismast or upset tbe finest frigate, 
sbould she venture to moet it under any but atorm-aail, and many 
vessels have been lost by sleepy or rash oQicera allowiog themsetrea 
to be caught in them. Towards the end of tho squall the wind reera 
a little, but there ia nothing that 1 ever heard of, to induce the sup- 
position that the blaat is other than one blowing in a direct line, but 
1 advert to these squaUa, and to kinds aubaequently mentioned, in 
reference to Mr. Hopkina' theory of their being deecending winds or 
guata ; or, as he eipressea it, parts of " a vertical wheel," (vortei.) 

2G8. The North-weaters of Bengal are at times esceaaively violent, 
and Bometimes equal those of the Straits of Malacca in their regula- 

^ Tho beavj aqualla, or aliort galea, of eomotiiQes 6 or 8 boura' duration, whi 
come from the S. Westivord, arc culled Somatras ; they more uanally b 
tnon sqnsllB, and hnve not Che coustant tendencj to &rcb, which s 
guisbcs Che otiiera- 



±, which so stnkiiiglf iU^a 
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lity of arching. I have fenowD tlicm preceded a few miuutes before 
' Iteir onset by a whirlwind, which had some appearance of a water- 
spout in tbo elongation of the cloud and the effects produced on the 
water of the Hooghly and on largo boats upon it. On land it w 
strong enough to unroof a etrong-huilt bungalow.* 

269. The following from Mr. Hopkins' work, p. 71, is the extract I 
given by him from the voyage of H. M. S. Beagle, deacrihing a " Fam- ' 
ptro" in the Bio de la Plata. 

"On the 30th Jannary, 1820, tlio Beagla waa standing in from sea towanls the 
Imrbour of Maldonaflo. Before raid-day the brccio was fresli from the N. N. T 
lot after noon it become moderate, and there was a gloominess and a elo<ic auUiy 
fffiUng;, which stohici! to presage thunder and rain. During three preceding nights 
"tioiits of clooda had tieen noticed near the S. W. horizon, over which there wi 
frtqaent rcfleetion of very distant Uglilning. Tlia barometer liad been falling si 
ilic !5t]l slowly but steadily, and on the 30th at noon it was 29-4 jaehes and the ther- 
mometer at TS". At aboat 3 o'clock the ninil was li{;ht, and veering ahaut from the 
K. W. to N. E. There wm a heavy bank of douds in the S. W., and occasional 
lightning was visible even in day-light. There were gnsta of heated wind. Al 4 
diBbreese frosheoed up fromN.N. W. and oiiligcdnsto take in all light soila. Soon A 
afiBT 5 it became so dark towards the S, W., and the lightning increased so mneb, 
that we shortened sail to the reefed top- aaila and fore-sail ; shortly before G thenpper i 
donds in the S. W. quarter afsumed a singnitar hard and rolled or tnfted appea> I 
ance, like great bales of black cotton, and altered theii' forms so rapidly that I ■ I 
onlered ami to be shortened, and the top-Bails lo be furled, leaving Bet only s 
new fore-Eail. Goats of hot wind came off the nearest land at interials of al 
iiiute. The wind changed quickly, and blew so hcavUy from the S. W., that the 
-taH split to ribbons, and the ship was thrown almost on her beam ends I The 
.1.1 top-snil was instantly blown out of the men's bands, and tbc vestel was nppo- 
i;lv capsizing, when topmasts and jib-boom wcntclosetothe CBps,and she righted 
i.-nlerably. Two men were lost. The starboard boat was eIotc by the fo 

viad, and tjie other was washed away, and bo loud was the souad of the tempest 
.11 I did not heat the masts break, though holding by the miien rigging. Never 
kforc norsince hnve I witnessed snchstreegth, or I may say weight of wind ; thun- 
der, lighCmng, hail, and rain come with it, but they were hardly noticed in the 
jireserH:e of such a formidable accompaniment ! After ' the clouds hod almoat all 
jiasred away ; the wind settled into a S. W. gale, with a dear sky." 

270. In PoHuy's Atlantic Memoir, Part II., p. 186, Captaia , 
;fBiE B Heywood, E. N., who has given eseellent sailing directions 
^^b ■ The Indian term for a thatched, but European fashioned house. 
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fop the Eio de la Plata, the results of three years' esperience on that 
station, BpeaVfl of tlie Pamperog as S. Weat gales only, and does not 
allude to tbeir veering at all. 

271. In "Webstee'b Voyage of the Chanticleer, the Pavperoi of 
BuenoB Ayres are thus described— 

" The followiag indicatioDB of a. Piunpero have frequent); fallm tmder my obKr- 
■vntion. Tfao weather is getting anltiy during a few daja wilh a light breazo fioB 
tlie Kast or N. E. ending in a calm. A cool hglit wind then seta in from Sonthot 
S. E,, but confined entirely to the lower etratu of the atuiospliere, rrJiile the fk%it 
above it are moving in tlie eppoaita diriatian from JV. W. to S. E. The Ntwlhen 
horoon, SB night advances, becomes dark, tvith beavj lonenng cloods, aeeompuicd 
with lightning tiom the East or M. E-. The Southern wind now eeosea, and ii fU- 
lowed Ly variable winds (Vom the Northward. Heavy clouds are thua bronglitDTEr ; 
and lightning, accompanied by thuBder, follons in amoBtteniGc manner. Tbeniad 
veers gradually to the Westward in violent gusts, the lightning becomes more vt<il 
and thunder more awful, a gale of wind follows from the S. W. more violent, bat 
of short duration, and fine weather begins." 

We may thns dismiss this class of the minor hurricanes* aa cop- 
tainly belonging to that of the right-lined and not circular winds. 

272. ToBNADoa OP the West Coast of Afeica. Colonel EEm, 
p, S12, says, that from csplau&tions roceived from naval officers, u 
'well as from some log-books, he should bo convinced that the toinfr- 
doB on the West coast of Africa, as well as the Pamperos on the coBit 
of South America, and also arched squalls, are phenomena altogethet 
different from the whirlwind ; but the evidence has not proved reooit 
cileablo, and he gives sundry logs of H. M. S. Ihrtar, from April 3ri 
to June 2nd, iu which various tornados are noticed, one of whieli 
veered round the compass, while the others seem to have blown from 
the K.E., 8. E. and Eastward, but he does not seem aware that sea- 
men, and especially such as keep but brief logs like the one quoted, 
often mean to espress by the words " camo on a heavy tornado from 
the S. E." only that it hegan at that quarter, and not that it also 
ended there. Nevertheless, there is no doubt that many of these 
African tornados are merely squalls. 

And it is to this point that I would direct the attention of the intel- 
ligent seaman, namely, that there may be really two distinct classed 
* Using this word to e.tiiress their riolciico only. 
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Hiese little tempests. The first, merely gUBta of wind and rninia 

I direction, or straigiit-lined winds ; and the second, true eirculap' 
a (CycloDBB) in miniature. 

273. In Pdbdy's Atlantic Memoir, Part I., pages GO, 70, the fol-i 
lowing description is givenof tieeepliajnomenafrom M. OoldsbehbI: 

■■ Between Cape Verga and Cnpo Palraas, and diiring the months of Mny, June, 
JdIj, August, Sept., and October, the conntrlcs near the tea. ure frequently exposed 
111 linrrli^anca, wlilch the Fotingneso have danominatcd tomadoe, end which hnvo 
Jjtained tliis name oven amongst the oegrocB. Daring ray stay in the river of Sierra 
i.iiine, I witnessed one of these tornados, but it was not one of the most violunt. 
Iljuje meteors happen a few weeks before the rainy season, and continue till the 
riiijiith of November. The coontriea above described ore, ibereforc, exposed to them 
i.'i nearly liic months, and these whirlwinds are more or less frequent, and of dif- 
. rmt degrees of violence, according ia the state of the atn^osphere. 

"Thia pari of AfKea generally exlierieaees ten or twelve of these hnrricanes in a 
jcar, and it ia easier to describe their elfects than to diecavcr their cause. They are 
characterised \iy circumstances whieh deserve all the attention of philosophers. 

'' The sky is clear, a perfect calm has prevailed fur several hours, and the weight 
of the air is oppressive. Suddenly, in the most olevateil region of the attnospliere, 
is perceived a little round and white cloud, the diameter of whi(.h does not appear 
toraceed S or 6 feet : this cloud, which 6eems to be fixed and perfectly motionlest^ 
ii the indication of a tornado, 

'By degrees, and at first very gradually, the air becomes agitated, and aeqnirca 
idnmlnr motion. The leaves ami plants, with which the land is al*ay» covered, 
rise several feet from the soil j they keep incessantly mo\ mg and revolving aroond 

"The negroes, who pass Iheir lives like children, amuse themselves with tMt 
rolitlory motion j they follow the Inm of the agitated leaves and plants, langh A 
tliQr innoeeot amusement, and aunonnce the approach of the tornado. 

"The cloud, whioh is the indicator of lliis phtcnomenon, has now increased in size : 
I cdDtinues to spread, and insensibly deaeends to the lower region of the atmosphere ; 
■tlcngtb, it grows thick and olseura, and covers a great part of the visible horiKin. 

" By this time the whirlwind has increased, the vessels in the bays double theif 
cihtea, or drop anchor near the shore ; the tornado becomes violent and terrible j 
lla fables often break, and the violent agitation of the ship canses them to nut 
fool of each other. 

"Many negro huts are swept away, trees blown np by the roots, and, when these 
wHrlwinds exert their full violence, they leave deplorable traces of their progress. 
Tlicso meteors happily last only a quarter of an hour, ami terminate by aheavy rain. 
The mariUrae conntrics to the Northwanl, cnmprised hclwcon Cape Blanco and 
e Verga, are not subject to these phienomena; it "is only to tlie South of the 
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latter Cape, and as far as tliat of Pulmos, that they aro folt in thoir full rioloiice ; 
and thej alwajB occur at the same pericnla. Samo topographical circamstantes, 
ppcaliar to this part of Western Africa, are, doabtlosa, among the Dumber of caoKB 
of these wbiriwinds." 

274. The following ia abridged from Mr. HoPKisa' work, p. 74, 
describing, from La.ibd and Oldfieid, an African tornado : — 

" At the spproBfh of a tornado, a dark masg ofolouds collects on the Eaelern 
lioriuu), accom^ianieil by frequent, loud, but short naiBes, renindinft one of the lanl- 
leriogandgrowlingof eomD wild aniniBl in a voice of thunder. This mass or bant 
of clonds gradual]; covers one side of the horiiion, extending to it from the leaith ; 
bat generally before this a small and beautifully formed radiant arch, on the verge 
of tbo horizon, appears and gradually incrcasea. Long beforo it reaches the v«ei«1 
the roaring nluatlc of the whirlwind is heard, prodacingHearly as much noise as tha 
peals of thunder that seem lo road the very clouds apart from eiich other. Tlw 
com'se of the squaU. is distinctly marted by the line of foam it throws up, and I 
bare stood on the taffrail of a vessel, and felt the first rush of the \vind while her 
head sails were becalmed. The sonsBtion of relief from the oppressive heat which 
the tornado produces afterwards is most cheering and delightful." 

The following description of the African Tornado, I take fFom tbe 
Quarterly Journal of Science for 1827, p. 486, where it ia copied from 
Jameeon's Journal. I have marked a few paesages in Italics. 

" Sgualls qf mind an the Jfriean Sheret. The following description ia by Dr. 
MiLXB of MiLnsoGjLDBS from the relations of his &tber. The approach of the 
squall is generally foreboded by the appearance of jet black clouds over the land 
moving in a direction towards thf sea, at the same time that a gentle brecsc blows 
towordg the shore. In those circnmstancee the precautjon, which my father usually 
adopted, was to take in immediately all sail so as to leave the ship nnder bare poles, 
and send the whole of the crew below deck. 

"As the tornado approaches nearer, the rain is observed to be gushing down in 
torrents and the lightning darting down from the clonda with such proliisiDD as to 
Tesemble continued showers of electric matter. When, hemever, tite tguaU ama 
milhiit the dUtanet of half a milejrom the ahip,ihtee electrie appearaiica attefttlttf 
ctate i the rain only continues in the same manner, As the tornado is passing over 
the ship, a loud crackling noise Is distinctly heard among the rigpng, occasioned 1^ 
the electric matter streaming down thcmasta.whosepojnlssen'c toattract itiandl 
think that I have been totd that when this phenomenon takes place at night, s 
glinuncring of light ia observed over every part of the rigging. But when Ihesqull 
has removed to about half a mile bejond the ship, exactly the same appearancei 
relum hj which the squall was characterised iu coming off the shore, and before rte/A- 
iug the same distance from the ship. The lightning is again seen to be descending 
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in contianed sheets, and in such nbaniaore ot even to rcacmLle tlic torrniU uf rnin 
IhcmselTes irbich ai'cotnpBii}' the aqnaU. Thcsa Eiiiuliii take place ever; da/ during 
rUuD season of the ;ear called tlic IlarmaltaTi mbboii. The jet black cluuda 
begin to appear, moving froin the mounlaln* about nine in the moniing and rcncli 
eea about two in Iho afternoon. Another tcry singular fuct attending Uieso 
tornados ia, tliai, after the; have mnvod out eight or nine Icaguo to Ma, where the; 
become apparentlj expended, the lightaing in seen (o Hid up from the sea. Tlie 
EDce of the wind doriog the cnntinuance of the storm ii ejicc»ive."— ^b»iiwi«> 
Mhiinrgh Journal ijfScfenn; 18M, p. 3GT, 

In the following part, in the section in which I speak of the forma- 
tion and breaking up of hurricanes (Cyclones), I shall perhaps advert 
in to some of the peculiar nppearitocea and effects just described. 
75. EiHTHguAKKS. There appeare no reason to doubt that at tlie 
approach of, and during some Cyclooes, shocks of earthquakes have 
t;n felt ; but it is imposaiblo to eay, as yet, if these have any reliition 
.■.i <%iu8c and effect, though earthriuakes aro supposed now to have more 
connection with the atat« of the stmoaphere than was formerly allowed. 
No one indeed can have resided in tropical countries subject to theiie 
commotions without having remarked, that some connection certainly 
exists, by the pectiliar state of the weather preceding the ahocka. 

27G. We should boar in mind that at sea, unless the shock waa 
one of a most peculiar kind and estraordinnry force, it certainly would 
not be felt, and on shore also, unleaa during tho calm, it would require 
to be much stronger than common shocks usually are, to bo distinctly 
felt in the shaking and uproar of a storm. Hence we must allow that 
slight shocks may occur during Cyclones much ofteoer than is sup- 1 
poaed. Nevertheless Colonel Beiu's remark that " it is very material 1 
'n the success of the present investigation, that the phajnoroena of 
■ yclones and earthquakes should not be connected without proof," 
juld not be forgotten. Tlie earliest notice I can 6.nd of a storm and 
'-■ai'thquake occurring together, ia the following in the Gentleman's 
Mnga?.ine for 1738-39, which I copy from Dr. Maetin's Medical Topo- 1 
grapby of Calcutta : tho italics are mine. It is stated that — 

"On the ui)ibt between the lltb andlSth October, IT37,therc happened a foriouB 
linrricone at the mouth of the Ganges, which reached sixty leagues up the river. 
Tken nyi» at Me Mme time a violent earthquake wbicb threw down a great many 
bunscs along the river-siilc in Gotgoto (i. e. Calcutta) alone, a port belonging to 
tiigllili. Two hnnilrfd lioiiaes ivure tlirowii down. nnJ ihv liigli mid uiagiiifioent 
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siceplc of the English chnrch sunk into the groood without breaking. It is cc 
puled that 20,000 ships, barks, sloops, boats, canoes, &c. bave been cast away: ol 
nine English ships then in the Ganges, eight were lost, and most of the cj 
dron-neJ. Barks of sixty tons were llown two leagues up into land over the lop 
of high tre« ; of four Dutch ships in the riror, throe were lost with their men 
cargoes ; 3OO.OO0 souls art. said to have perished. The water rose forty feel hi 
than usual in the Gtrnges."— GenHenian's Mogaiine for 1738-39. 

It would seem, judging by wLat we know of the storms of the Bay 
of Bengal, that in all probubility this must have been a true Cjelone, 
and if so it is a yeiy eiact caee of the humcane and earthquake 
occurring together. 

277. The nest ia more raodero, being the Ongole storm of OctolKr, 
1800, Track a. ou our Chart, No. lU. In the Asiatic Annual Ee- 
giater, Vol. III. for ISOI, it ia stated in a report from Ongole, that— 
" Ou the 19th instant (October), ahont 10 minutes after 4 a.m., tho wind hlwa 
hurricane, when. tuddeKl;/ we felt a tevere iliock of an earthquake; mkicMiept (*• 
earth in amtinital aglfationjar iiearlj) a mioutf. It ehook down man; hause 
I belieye no person whs killed in couBequence." 

The writer, evidently himself a partaker in the calamity, goes on to 
describe the sad distreas occasioned by the storm, which was evidei^J 
one of tremendous intensity. 

In the severe Cyclone of Nov. 1815, which ravaged tbe NorthOTH 
part of the Island of Ceylon from Point Pedro to Manar, it is 
expressly stated in the Colonial Gazette, that at Point Pedro teotril 
shocks of an earthqiialie were felt during the hurricane, hut no | 
thunder and lightning. This Cyclone had travelled in, at least frow 
the centre of the Bay of Bengal in about the same latitude, having 
thereabouts dismasted the ship CorawallU. 

Since the former editiona of this work I am enabled, so &r aa re-, 
latea to Bengal, to affirm upou eacellent testimony that in some Cy- 
clones at least shocks of earthquakes certainly occur. Mr, CBiLKf) 
who has been already alluded to (p. 209), ia a gentleman who has had 
much experience of earthquakes in Persia and Assam, and therefore 
not liable to be miatakeu in them. He had, moreover, during the? 
utmost fury of the Cyclone, to remove his family from the housfli 
which could no longer be safely inhabited, to a strong low built out- 
house where there could be no vibration, and thus his account is ol 
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the greatest authenticity. And he states diBlinctiy in reply to my 
queries, that with the first shock, being then in the open air, he ex- 
perienced a very unpleasant ameil," which ho attributea to aome 1 
giieeous enhalations, having noticed it on other similar occasions, that I 
tlie ahocka were oscillating onea, and repeated several times diu-ing j 
the night. (See Journal of A. S. Bengal, vol, ixiv. pp. 425-428.) 

278, In Dr. Bla-BK's account of the great humi'ane at Barhadoea J 
in 1780, he gives aevernl notices to prove that there undoubtedly n 
Iiare been an earthquake during its continuance. At St. Lucia it ii 
said to have happened " some hours after the greatest severity o 
Rftle." Dr. Aenold also, a member of the Wernerian Society, Edin. 
Piiil. Journal, Vol. VII. p. 168, in an article on the climate of Port 
Aiiionio, Btatea that during a hurricane on the 18th Oct. 1815, two 
;!jucka of aji earthquake were felt uU over the island of Jamaica, but 
iie meotioua it aa ht'ing " remarkable," from which we may infer it 
itaa so considered by the iuhabitanta. 

In the Antigua Hurricane of August, 1848, it ia stated (Ann. 
Register, p. 110, forl84H) that "at midnight, thewiud raged furiously; " 
ligiitning and thunder were incessant, acciirapanied by fi 
it this time a severe ihock of an earthquake tea* felt, attended by v«y 1 
ha>^ giutg ; by half-past one the mercury had fallen four-tenths Ml 
an inch, and the storm at this time was dreadful. By two a. u. it . 
W abated." 

In the Tobago Hurricane of Oct, 1817, a aevere earthquake ta said . 
to have preceded " the first out-hreak," which waa at about ten at 
light; and that abundant proofs of it were apparent.^ Gfo6e Xewg- 
faper. 

In Co!. Eeid's work he has given the log of n. M. S. Packet 
Spei/, Lt. James, for the Antigua Hurricane of August, 1837, and at 
p. 62, on the remarks at St. Thomas', where the " hurricane appeared 
tu have concentrated all its power, force and fury," we find it also 
stated, that "in the midst of the hurricane, ahocks of earthquakes 
were felt." 

In the Chronological list of the West India Hurricanes, already 
i|uoteJ, it 13 stated that in the great Martinique H 
• Poasilily Ozone.— H, P. 
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AuguBt, 1766, a shock of an eartliquake was experienced in the uight 
of the Cyclone,* 

279. In the log of the American ship Unicorn of Salem, forwarded 
to me by Me. Eedfield, under date of October 30th, 1843, the ship 
then lying at Manilla, (it is not said if at the Bar or at Cavite,) it is 
stated that at — 

" 7 p. M. thick and rainy, and has heen so for 24 hours ; felt two 
"hewey shocks of an earthquake ; blowing freeh. The barometer (which 
was at 39.90 a. m.) was now 29.84, and at 10 P. M. a severe hurricane 
(Cyclone) commenced." This ia an instance of the earthquake pre- 
ceding the onset of the storm, 

280. The following is printed in the Quarlerly Journal of Science 
for 1829, p. 43G, from the Sihliotheque TTniverselle of March. 

'■'■Coincidence qf Stm-ma ami Earthq'mhfa Kit% a depression of the Barmnfter. 
Feb. Slat, 1828, the BaromoMr at Genevft indicated 26 inchta +i o'' " 'in^ (^ ">* 
equal to SS.69 E). The 19th, SOth, 2lBt ani] 23rd of Uie some monlh fiuioaa (em- 
pestB raged throughoat the South of EuiMpe, imd on the23rd the shock oE on earth- 
quake vas felt in the Nortb of Fibdco, and in the Netherlands, a new example of 
the cdncidence of these tliree phenomena." 

281. It is a curious question, if we aaanme theae Cyclones and 
earthquakes to be connected, since the atorma last for hoiira, and the 
earthquakes but for minutes, to investigate the precise points both of 
place and time of the storm, at which, if for the preaont we may use 
the term, the earthquake " esplodes." Colonel Held, from careful 
inquiry on the spot, is inclined to believe that there was not any shock 
during the Barbadoea hurricane. "What has been stated, however, will 
I trust direct attention to the subject, and we shall no doubt obtain 
gradually a much more extended and correct view of our subject. 

* See Savanna la Mar harricBDe and eaiihqualce, at p. 192. 
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282. Babosieteb ahd Simpiesombtek. I am aware that if I 
begin by telling the seaman that he should have a good barometer 
and flimpiesometer on board, I may to eome, who though lully aware 
of their value and uses cannot aft'ord these iastrumenta, be like the 
j}hjHiciaii8 who order change of air, nourishing food, and wine to poor 
patients who have not the means of paying for them. I will then 
address this to owners, underwriters, freighters, and above all to 
Cfoveenmestb, Home and Colonial, which have bo often such large 
amounts of stores, aud so many hundreds if not thousands of valuublo 
Iivea,*costingthcmthou8and3 of pounds in mere outlay,afloat. Owners 
* In a meraorandwn enhmittEil to the Government of Bengal in October, IBiS, 
t shewed that witliln a few months, SO ships and 10,000 men, coolies and troope, 
would be afloat from India, aod that most of these would have to crou two if not 
Uins honicano tracts on this side of the Cafe, of which do one in England, jadging 
bj tlie instrnctions sent out, appeared lo have hod any sort of knowledge! In our 
w&ra thoosanda of men, and hundreds of thousands of pounds worth of stores are 
conBtantly aSoat. While the Memoranduin was before Government, the ship Stiphia 
Fntzer. from Amoy with Chinese emigrants, ran headlong into a furious tyfoon, aud 
ut its close it vrm found that nearly thirty of the unfortanate Chinese hod been suf- 
focated for want of air! all hatches being necesBarily closed. The ships Briton and 
Baii'aime^ji (see pp. 56, 1 12) bad a whole regiment on board. The Goleimiltt (p. 97} 
had upwards uf 300 Sepoys, and the ships ColUngivopd and Ornijierrfown, with 831 
persons of II.M. troops OD board, ran into an extremely perilous position in the 
Cyclone of Oct. IS43, in the Bay of BengaL (See eighteenth Memwr, Jeura. A. S 
Btagal, XVIII.) 
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and underwriters do not want to be told that the policy is Titiat«d, if 
the ship be not properly found in the usual Bea-storea, ground-tackle, 
and the like, and yet tow few of them dream of the enormous amount 
of mischief, for which eome one, CTeiitually, must pay, arising from 
the want of books, charts and instrnmente ! I trust that tlioje who 
may read this work will find in it so many additional motires for skipi 
being provided with a barometer and aimpieBometer, that they would 
no more think a ship or themaelves, fairly dealt witb if sent to sea 
without them, than if sent without punips. Pumps indeed are bat 
precautions against Icaks^cj- they occur; barometers, simpieaometers, 
and the Law of Storms duly studied, are precautions against that 
which for the moat part gives rise to the leaks, and which may prevent 
their occurrence ; and whether the owner wishes his ship to escape 
racking aud straining, and losses of spars, sails, &z. of a hurricane, 
the underwriter to escape the payments which so much reduce his 
profits, or the Captain to acquire the credit of a fortunate if not of a 
clever maetBr, they will all find that the commander who is watchhig 
his harometer U teatok'mg his ship, and that iu the most efficient manner. 

283. I find since my first edition a striking commentary on this 
passage, and on my remark at p. 163 § 18C ; a commentary not the 
less forcible that it is aflbrded by a foreign officer of high reputation 
and unquestionable talent, who has nobly borne signal testimony to 
the masterly skill with which the fleets of Jebvis, Neison and Col- 
iiHGWoOD were managed, M. Jubien de la Gbatiebe, iu Part 6, of 
an admirable series of papers entitled La BEBKifesE Gueebe Mahi- 
TiME, in the Sevue den Detix Mondei, Vol. XVII, Number for 15th 
January, 1847. After describing Neison'b putting to sea in haste 
upon the news of Vilienkuve's having left Toulon, and carrying his 
fleet at night through the passage between Biacie and the Sardinian 
coast, so as to pass to the eastward of Sardinia, he says — 

"The wcslber was unccrtnin and threatening; the windwliich had blown fresh in 
the channel was now n«ing and falling and variable. ^Nelson foresaw a gale, and 
before fDidnight the fleet was under handv soil with top-gnllant masts housed. StndV' 
iiig attentively the minutest precursory indieations of every atmospheric disturbance 
Nelson placed the highest confidence in barometrical observatJons, and his Jonmal 
contains notes of the highest interest relative to them, n'hich he entered dnily with 
his own haiiii. Worthy It is of all r.'innrk that the fiery Adiuind took more cnrc of 
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hi* yards and ioiU in ordinarj tircnniataiices than lie did of hia ihip, or liia wliole 
flael in deciaivo caaea. He knew with what ludden violence llie MeditcrraQean 
linrricanes came on, and expecting Ui meet the enemj )ie did not mean 1o &o to 
with disabled ships.'' 

The FroQch fleet were, as Nelsos expected, partly disabled, and 
letter from Villeneuth t« Degb^s describing their distress, 
another from Kei.bon' Id which he tella Ldiid Melville that his flesfrl 
had defied these hurricaneB for tweuLy-oiie moutlis without losing 
Mat or a jard, are placed side hy side by M. de la GKATiEKt: — and 
this occurred in January, 1805. A copy of one page of Nelson's Baro- 
metrical Not«s from a book iu his own hand-writing is given by Sir 
fi. Nicolas in the Letters Asn Desfatches of Loed Nelson.* 

The oldest Barometer Eogiatry, however, which I have found aa 
ipplied distinctly to the useful purpose of forewarning the Mariner 
of the approach of a Cyclone, is iu the Log of Capt. W. Staklkt 
Clikke, then commanding the Hou. £, I. Conip. Ship Tnie Brilonf 
on her passage from China, by the Pacific Ocean route, in July, 1797. 
And BO accurately is the gale registered, that the distance of the centra 
can he very fairly estimated by it. The fleet, which was large, wac 
i^parated into two divisions, and by the positions of these, the situa- 
twn of the centre can be very closely calculated, all these Logs being 
in my posseaaioo. (See 17th Memoir, J. A. S. Bong. Vol. iVIII.) 

3Si. Cause of tuk motiokb of the Babometeb asd Simpib- 
soMETEn. The atmosphere of the globe in which we live, may be beat 
likened, for sailors, to a thin coating of air all round the earth. It is 
thin in comparison with the globe of the earth, though supposed to 
Mtend to 40 or 50 miles in height, (thickness;) but then this is 
rcund a ball of 8,000 miles in diameter, so that (using always round 
immberH, it is only ^Jutb part of the diameter or jJoth part of the 
lemi-diameterof the earth. If we dipped a small globe of eight inches 
in diameter into a vamisb, or a solution of gam Arabic, till a. coat of 
J- of an inch thick was formed over it, this would represent the at- 
mosphere as to height, but then we must recollect that the air is a 
highly moveable and elastic fluid, and is constantly changing also its 
test and the quantity of moisture it contains. Moreover, it is not, 
like the varnish, of the same density (consistence) throughout, but 
• [See also below, p. 368.] 
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varying from the Burface of the earth, where it is moat deDae, to tk 
eictreme limita of the atmosphere, where it ia much lighter than any 
thing we can eipreas. 

The effects of winds or other causes also are to heap up, as it were, 
the air o\-er one part of tlic earth like a wave, and this aeem» to form 
a corresponding hoUow in other parts. These wayea and depressiom 
may be of conrae straight, or crossing each other, and circular, or at 
any other form, just aa in other iluids. 

285. It ia evident that if there is more air in one part and leas in 
another, or if the air in one port is lighter or more dense (as from 
containing more vapour or being heaped up) than in another, a column 
of iteitendingfrom the earth's surface to the limits of the atmosphere 
in that part, will he heavier or lighter than in otber parts ; or thai 
it UBUullj is in that spot. Now the barometer* and simpiesometer 
Measure the weigTit of the atmosphere, or the weight of the colnmn 
of air over the tpot in which they are placed.hut only there. 

How they are demonstrated to do this will be found in any treatiBB 
on Natural Philosophy. The average weight, or pressure, as it is 
usually called, of the atmosphere, at the level of the sea, is a little 
more or less equal to that degree of weight, or pressure, of it which 
would support a column of mercury of 30 inches in height; andm 
the common wheel barometer and simpieBometar, it may be seen thst 
the tube instead of being inserted into a cistern of mercury, ia curved 
up only for a few inches at the end, and that these few inches of me^ 
cury or oil, with the pressure or weight of the atmosphere, support 
(or weigh as mnch as) the 30 and some inches of mercury, or tie 
whole column of it in the long tube on the other side, bo that if tbfl 
air is heavy, or there is mora of it, the barometer rises, imd wha 
lighter it falls.f 

• The name Barometer signifies " meatvrer ijf leeiglii.'' Simpiesometer " a ma 
surer iBgetlisr loith," berause It mctunrca nith the bnrometer. It bad better bai 
been oHlled a Froleromcter "a meaatirer bffem," for it always shews the chssgl 
liefore the barometer. 

f Tbcappercloecdpartoflho tube, whieli in good barometers is a. perfect vacant 
is left so, 1o allow of the free rise snd fall of the meremy, which is thus measnre 
In the eimpiesometer this part is filled with hydrogen gas, whleh acts like a. spiii 
inst the column of oil, and as its elusticilj varies with every change of temper 
e, the moveable thermometer scale compeniales for this. 
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Ab I bare before obeerred, beat malioe the air tighter, but enables 
it fo absorb more yapour or steam, and this vapour itself affects the 
¥eight of the atmoepbcre ; but at present, and for conimoQ practical 
porposee to nhich I now come, the eeamau has little or nothing to 
do with this. For htm, and for our ecicnce of atorms, the coneidera- 
tioQsare simply, the rates and causes of the fluctuatioDs as far as we 
can discover them, and what amount of danger or safety tbey indicate 
to Qs, and how they do eo. 

286. To Mr. Besfield ia due the honour of the theory which 
ippeora to eipMn completely the extraordinary fall of the barometer J 
is CycloDOB, and moreover the n^ which often precedes their onset;. I 
aad I do but use his mode of illustration in the following eiplanatioo ' 
of it, though I add a little to it, to make it more distinct for the plain 
Kaman, who, if he will make the little experiments which I now 
describe, will perfectly understand the fall of tlie barometer in these 
tempests ; and moreover, will, whenever he pleases, be able to 
make a miniature Cyclone for his amusement or iastruction, or that 
uf others. 

a. Take a common, and a plain flat-bottomed beer tumbler, such 
» are usually carried on board ships, and mark on a sheet of paper 
1 circle of the size of the bottom of it. 

I. Make a few marks or figures for ships, one about the centre 
of this circle, one or two more at dilferent distances from it, and one 
utside of the circle, all in the same line. 

c. Fill the tumbler a little more than half-full of water, and place 
.: over the mark. 
i. Stir this water round smartly with a tea-spoon or paper-knife, 
:.d then look at the tumbler gidewayt; you will see that the water 
irnis a cone at the top, and that if we call the column (depth) of 
» liter two inches at the edges, it ia only about one and a half inches 
-; the centre. 

e, Now consider your paper as the ocean, the circle as a storm 
circle of 500 miles in diameter, if you like, and the water to be air 
Mpresenting the various heights, and conaetiuently different wei^lita 
of the atmosphere over different parts of the atorra-oircle, and upon 
iiie ahipB (and cousoqueutly on their barometers) which we have 
;;isrked in it. It ia clear that the ship at the centre has the leatt 
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pressure ou her barometer, which is therefore very tow, and that those 
at different distaocos hme more and more, (their barometera higher) 
nhile the one outside has it about the mean height, or even a httle 
higher, if we suppose the afcmoaplieric wave rolling off or driven up 
above the usual height, as will be afterwards explained. 

^ The seaman may very instructively vary this experiment by 
throwing a few grains of powdered biscuit, black lead or coal (which 
is better) into the tumbler, stirring it well ae before, and looking 
down from above at the little ahip-marks. He will see the grains 
passing over the ships, and shewing the course of the wind-arrows in 
a Cyclone, and if he marks a track and moves the tumbler along it, 
he will see liow a Cyclone Bucccssively strikes, passes over, and lea.vsB 
ahips ; lowering and raising their barometers accordingly ; and to* 
the circular currents of winds veer differently on different aides of thfl 
track ! < He has thus a complete miniature of the Cyclone in hia 
hands, and he may make one, for either hemisphere, by stirriii|; iha 
water with or against the hands of a watch. 

287. Before I conclude this section, I would impress on seamea 
theimportance of obtaining good barometers and simpiesometers; and 
these cost but little more than bad ones ; and the utility of comparing 
them with any known good ones at any ports they may arrive at;, aa fat 
instance with those at public establishments, &c. It is not requiate 
thnt this should be done with all the accuracy of comparisons for alti- 
tudes witli standard instruments, but it is highly useful to know what 
the error of a barometer is when we come to compare with other ship's 
barometers, and when we wish to use it in assisting our judgment in 
forming an estimate of our distance from the centre of a Cyclone. 
The i'oUowing note is from my former work on this subject. 
"I have liitic doubt thit the oil in the common airapieiometere iaafi'Ected bylighl. 
nnd ticconiei vigi^iii when exposed to it. Messrs. TaocoHToit aad Sius, at mj sue- 
geslion. have [tiDDuroctnred a ' Tropical Tempest Simpicsometer,' of whicli the two 
priivcipiil improvetnenta axe, a door to keep the light from tbo oil, vxcept when ob- 
serving, und a llibo of Bueli a length, that it will allow of the great depression (to 
SG or 27 inchei) which sometimes occurs, with a temperature of 75 or 80° in tropical 
hnrricanet, without any rislt of the gas escapiog. Sec Jour. As. Soc. Beng. VoL XII." 
Learning after this note was published, that the house of Auie and 
L'o. of Edinburgh atiU existed, (I bad been told that Mr. Adib who 
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first invented tlie aimpieaometer was no more,) I wrote to them, and 
ill their reply they inform me, that they had Touod oil to thicken, and 
new use an add; as nlso that they had made their tubca long enough 
. to act Bftfely at a temperature of 120" and 27 inches, but should now 
make them long enough for a preaBure of 26 inches. The improve- 
ment in both aorta of the inatrumenta will be thus accomplished. 
268, HiBE OS THE Bahometeb befobe Cyclones. Colonel Befd, 
,618, explains this as follows : and from what we hove just eaid of 
itmoBpherio waves, it may bo easily supposed that something of the 
linid BUggeated doea take place. 

A progressiTe whirlwind of ("real exlcnt, migUl liavo tlio effect of arresdng iLs 
bnl Umofipberic cunent.aDd of heaping it op lo a lulHeient exunt on one Elde of I 
Ibo norm, eo as to affect the barometer, by iDcreuing the atmoapheric prMsorei ■ 
■Mill OB tlio oppoaiio aide of the same whirlwind, the atmoBphericpretaure, beyond 
limit of the storm, might be found to be aamenbat less than ordinBry." 
The foUowing diogram is intended tu render this esplanatioo more easy- Tlio 
drcle is Intended to represcut an L-xtaDdad storm in liigh Utitadea; and the parallel 
hm the prevailing westerly atmoiplieric cnrrcnt." 
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"Tlie flame figure way also serve to esplainwliy progressive ravoWi 
often preceded by calms ; and why a rise in the baroioetcr maj 
the setting in of a atorm." 

In hJB new work Colonel Bbid gives an interesting instance of tU 
and of tbe precursor swell, leing that of the Medwai/ Steamer in | 
wbjch lie was a passenger, which vessel experiencei fine weather on 
the eastern side of the Atlantic, but a long low swell coining fron 
the N. "W. prevailed, being at first westerly, then increasing aod 
coming nearly from the North, on the 1st October, in Lat. 46° N., 
Long. 14° W. This swell was proceeding from a Cyclone raging ob 
the western aide of the Atlantic. 

" And tvfo baromelors on board the Medmay rose half an inch above their 
level, tbs neathcr at Uio place of tbe Steamer being tine, affording an additkntl 
proof that the attnoaphericproBsiireiE augmented jasL beyond the limit of 
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Another peculiarity of the barometer and simpieaometer which un- 
doubtedly often occurs, is their "Oscillation" (rising and falling 
within a short space of time) before and during a Cyclone. Ir 
case in a Tjfoon-Cyclone, in the China Sea in September, 1840, in 
which the transport Qolconda, with 300 troops on board foundered,' 
the aimpieBometer was observed in another ship, which avoided it, to 
oscillate for 24 hours before the Cyclone ; and in several other 
inatancoa also it has been observed, as well as the barometer, to 
fluctuate very remarkably on the approach of a Cyclone. 

200. Tbe vibration of the mercury in the Barometer daring Cj- 
clones is, I think, first noticed in 1703 by Mr. Fbas. Hacksbee, who 
mentions it (Phil. Trans. Vol. XXIV. p. 1629) as occurring in the Great 
Storm of that year, {see p. 184) and some eiperimcnta were performed 
at Q-reabani College in aupport of a theory to account for it. 

291. In a report from the office of the Captaine du I*ort (MJutK 
Attendant) of Pondicherry, giving an account of the severe Cyclone 
of Octobor,1842, (Eighth Memoir, Jour. As. See. of Bengal, Vol. XIL) 
of which the centre passed over that place, and five op sis ahipa 
foundered near the coast, it is said that " &om 2 to 5 in the . 
• I'ourtli Memoir. Jour. As. Soc. Boug. Vol. X, 
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nialions of the 
ner^uri/ in the barometer were so apparent, that it rose and fell initati- 
Uineously two or three lines, as though somebody had thakea the baro- 
Wtete^:" The calm took place betiveeu 5 and 6 p.sr. 
1 The fluctiiationH of the water barometer at the Eoyal Society's 
Eooms are described by Profeaiora Daniell and Baklow aa rcBem- 
Vling, on the approach of and during bad weather, " the breathinga of 
jiirae huge animal." They amouoted in ono instance to 0.2S, while 
lliose of tho mercurial barometer at tbe some time were only 0.02. 

292. Kaektz (Meteoroloffy, p. ZiG) eaya, speakiug of the baro- 
meter during tempeste, 

' These changes (of air) arc rarely branghlaboal: without agitadon : theairmoTM 
tilh telociQ-, and tcmpeste are tho rosDlt. Thetaianitlfroicillatctaarlfailanpiily 
' ud rieeB again in tlie same nmnner. ThoEC ctiaracUiiistic oscillations are niBde at 
dwTt intervals, thcj oro irregular and should be regarded as a consetjuencc of the 
inHjaalily of preaauro that gives rise to lie icmpcat. What we have tuid concem- 
iijjwiiulB, fiillj coofirma this opinion ; continued tempeats (fbr I am not speaking of 
lloK nUcb last merely for a few minutes) are olmeil alwa;/! preeedal bi/ griat bu- 
nmtlrie ataillalioni which ai ic mere annimnee their approach," 

293. Colonel Eeid, p. 447, speaking of the Bajbadoea Cyclone of 
1839, Bays — 

"During the hardest part of tfac gale several persons observed remarkable osdlla- 
^jons of the mercury iu the tubes of their barometers." 

In the log of the Sophia Seid, p. 89 of Colonel Beid's work, ; 
noted, at the approach of a Cyclone in the Gulf Stream, 

" Mercury moch agitated, and intdined to fall." 

294. Mr. TnoM, p. 184, Bays — 

It bos been observed that the mercury in Uie tube is it certain parti of the ttoj 
■'J-.ixx to sitddcn oseillatious witliin the space of a few miuatcs, or even a eouCiuucd . 



j-jlioa upward and downward is said to have taken pli 
margin of the calm, or where the atmospht 
fusts into the focal current at the point of 



As this o< 
IQ ascend in suddeu and spiral I 
pressure, i1 



with the principle of a regular gradation in the descent and rise of the barometer.'" 

• We may note hero that the up-eurreoi, as it is termed by Mr. Bspt, 
^nsssga assumed as a fact j but no evidence hu^as yet been produced to shewthat 
fxists; and Mr. Redfield'h iheorv accounts equally well forlhcfallof tbebarotne- 
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295. In my Thiril Memoir, (Jour. As. Soe. Beng. Vol. IX.) 
the log of the brig Freak, Captain Smoult, which vessel waa neffl 
founilering in a Cyclone in the Bay of Bengal in April-May, IBM, it 
is noted as the Teasel approached the storm, and when the wind ii 
marked as " strong breeze and threatening weather," " barometer a- 
liratittg very muck." The vessel was at this time about 240 
from the centre of the Cyclone, and 1 have estimated that the verg* 
of the circle may have extended to within about 130 miles of htf 
position at 1 p.m., when this remark was made. The entire M tf 
Captain Smoult'b Barometer was from 29.30 to 27.25, 

In my Seventh Memoir (Jour. As, Soc. Beng. VoL XI.) in lb* 
Calcutta hurricane of June, lSi2, Jlr. AVillis' note from Qaidai 
Bcacb, 5 miles W.S.W. of Calcutta, speaking of the aimpiesomettr, 
says, and this at the approach of the centre : Simpiesometer, " hrmlh' 
ing, as it were, or Jluctuating TcWt the llasls." 

In the October Cyclone of 18iS, in the Bay of Bengal, ttifl vibn- 
tion of both the Barometer aud Simpiesometer, was particulaily re- 
marked on board the Barhant. The Barometer (a first-rate instro- 
ment) was affected for about two days, on one occasion it amounted 
to 0.4, four tenths, in three hours, and at 7 a.m. they shook outreefe, 
for the Barometer had risen to 29.65, but at noon it was again at 
29.20, and then rose again before finaDy falling, 

296. In an extract from the log of the ship Tigris, whicli veswl 
was caught in one of the small Tornado-like Cyclones of the " Hurri- 
cane Tract" (see p. 49 § 58) in the Indian Ocean, being in Lat. 9°S. 
Long. 83° East, (Track ee upon our Chart), Captain BoBisso.i 
remarks, 

"Wind blowing in tremcnflDni Bqoalla from'W.S.W. to West, the 
rising Hud fiklliiig the tenth of an inch before and after tiiem.'* 

Captain Shaw, of the ship Kiiblain, describing a hurricaoe in the 
Southern Indian Ocean in 12° S. and 80° East, says, wbile lying to 
in the severest part of the gale, " Simpiesometer dancing as it we» 
from 29.10 to 29.20, the oacillulions being so quick that it is fwy 
remarkable;" and he observes, that it shortly afterwards became mote 
steady, though there was a heavy head sea on, " shewing ttutt iki 
not the ship's motion that made the glass vibratt 
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297. In M. Peboh'b relation of the voyage of Le Naturalitfe and 
Le Qeoi/j-aphe, speaking of the winds and hurricanes at the Isle of 
France, he saya that tbo two most remarkable ones of modem years, 
(he was writing in 1801J were those of December, 1786, and Decem- 
ber, 1789, in which the fall of the barometer exceeded an inch (Eng- 
lish) ; and in the last storm it is noted that the oscillations extended 
through the space of two lines, (0.17!^ inches English) and that 
"Jlashes of tt pale light mere evolved from the lurfaee of the mercury 
thatfilU the whole vacuum of the tube."* 

398. There is, then, it will be seen, no sort of doubt of the exi 
istence of this oscillatioa, and we shall, I trust, in future bavo it caro* 
fully observed and noted, and the seaman will readily undo rstaod how 
thi» may occur, and that it may be, and probably is, occasioned by the 
passage of successive waves of air, circular or straight, over the place 
af the iostrument, and that these waves may be more or less abrupt, 
and high, and gradual, according to a hundred modiiications of the 
storm above. For him the practical fact is, the important truth that 
the barometer and simpiesoraeter if" uneasy" announce bad weather 
in the vicinity. The water barometer before alluded to shewed the 
efleets of every successive gust of wind, which wae in fact a wave of 
'■ air passing over the spot.f 

* M. Peron was a first-rate aaturallst nnd obEervcr, and his namestaDde 
ibBt we may suppoaa be did not Eet dowu this very remarkable pbenoiaeuon withoot' 
fuDj satiafjios liimBelf bj careful inquiry, l)iHt it liad been oliserveci and rtgialerri 
II tbo time by more than one person. In De Luc's " Recharohss lur lei Madijiea- 
lioii lie CAI-HBipkere," Vol. I. a considerable eeelion is devoted to the consideration 
of luminous Bararaetors, whicli acientilic men now agree with him aa coneidering to 
l,e an electric phsnomenoti. But thia tenn ia nppbed to tbose Barometera inwhich 
a pale phosphoric ligbt is produced by anddenlj tilling them, ao aa to fill np the 
lacuum by the mercorj ; but it ia evident that the light described by Fbrox was 
aat GO produced, unleas indeed we sappoae Che vibrations to be far more J exiemiTe 
ind violent than he deacribea them, 

f If a syphon with a, barometrical vacuum was fised in the side of a diving-bell, 

the outer branch being left open and the bend filled with mercnrj, the rise of the 

mercury in the inner branch would measure, proportionally, the depth to which the 

diving-bell sunk, and the pressure (i. e. weight} of water upon it. If a wave passed 

' Ofer the a[iot the mercmy would rise for a, moment aod sink again, and so on sac- 

^^Birelyas each wave pn^sed. Thia la the osrillation of our baiameters and .'liin- 
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296. Anotlier sign of an approaching fall in the barometer, if not 
of a Cycloae, which I have noted, k that it does not rise at the usual 
barometric tide houra, but remaius stationary. Wlien thia occuta, 
there can be no doubt that some disturbance is going on somewhere, 
and the barometer and sJmpieBometer should be carefully watched. 

Thia indication has in many instancea since it was firat publislied 
by me, in 18ii, been found of notable advantage as a warning sign, 
affording tbua some Loura more for preparation againat a Cyclone. 

300, Daring a storm, the most careleas seaman, I presume, loolu 
often at Lis barometer, and few if ajiy require to be told that while it 
continues low, more bad weather muat bo looked for, and this even if 
they have gone through all the phases of one Cyclone, and their baro- 
meter has fallen at ita onaet, remained very low during its fury and 
the calm of the centre, and has gradually risen again a little; still, 
low square aail* should not be made, for it is poaaible that there t« 
another Cyclone close upon the one which haa past. 

301. Tliia ease of successive Cyclonea following one upon tke ether, 
haa occurred in ropoatod instances in both the East and WoatlndieB, 
and off the coast of North America; oraain thecaseof the Oulloden's 
Cyclone of 1809, as traced by Colonel Beiu, the track being a curved 

J, the ships — in that case a flt?et of them — after falling out of the 
atorm cirelo on one side, ran again into it in a day or two afterwai^s, 
when it had curved back and again crossed their route homeward ; birt 
their barometers were always low in the interval : aee p. 96 to 100, fof 
what has been said on theao various kinds of Cyclonea. In all sucb 
cases it ia clear, that while the barometor and siiupiesometer have not 
a to their average height, and all other appearances have not 
become favourable, the seaman should still be on his guard. I say 
here " all other appearances," because wo may auppoae a case in which 
if two Cyclones approach each other at a wide angle, as was certainly 
tho caae in the Golconda's Cyclone before quoted, there might be a 
a which for a time, and before the borders of the two were 
in contact, the barometer might be driven up, i. e. the two atmospherio 
pieBometera, wliich mensiires tho depth and wovce t 
which wc live, ds the liah do in theirs of water, 

* Aad, irnol-nbsdlutely necessary, no squaie F^nll should be set. 



^^L * Aad, ifnol-i 
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■iiivea might produce a considersble rise, though in Bueh n case tbn 
ealUer would, ns far as we can judge, be still gloomy and threateD*J 
'g enough.* We have as yet no exact account of any vessel's buFo^ 

I meter and simpieaometer between two following or parallel Cye!one«i.B 
thongh Bucb cases must doubtless frequently have occurred. Agoo^l 
icpoimt of this kind, with careful barometrical observationa, would bffil 
'|;ry valuable. "S 

3D2. The ship Misa, Captain McCahtht, whoee ablo report iM 
: ven at length in my Ninth Memoir, (Jour. Ab. Soc. Beng. VwM 
A iL) appears'^ to have been a little after midnight on the 2nd an^l 
■ 1 Oct. 1642, off Iho Sand-ileads, not far from the point whore two J 
I jiarallel storms were pasBing to the North and South of hor, and on^fl 
I of them was a furious and almost destructive etorm to her. Her io^M 
I states that about this time " barometer fell very suddenly since mid- 4 
"i^lit from 29.30 to 28.30 ! the Bimpiesometer (which before is marked 
. 1^9,22) to 28,22 !" 

:JL)3. EiBB or the Babohetkb and Simpiksometeb bbfobb th8 
'rRExain of the Ctcloitb la otek. Seamen are well aware o^ ■ 
i'j.nd aniioualy look for thia beautiful indication, which is often, anf ^ 
truly to them a rainbow of hope in the depth of their diHtresa. Mr.; 1 
EEDFiEtD accounta for it by Bupposing that, as the lower part of the 
whirling cyb'nder (diak ?) of the Cyclone, meets with resistance at the 
enrfacB of the earth, it cannot advance bo faat as tbo upper part, and 
thua the ejiinder is not a truly perpendicular one, but more or leas J 
inclined in the direction of the track, just as we often sea the cloud I 
of a water-spout move on above, and the apout itself remain seemingly " 
Btationary below, so aa to become eloping or curved. By moaua of the 
little experiment with the glass tumbler, described at p. 233, we can 
easily understand thia, if we suppose the glass a little inclined over, 

• Aa will be snbseqaently Bhawo, this case of a. high Barometer with eloomj' 
threateoitis weather on the approach of a Cjcloae amj also occor where Ihe track 
of the Cjctone crosses the Modsooq or Trade wind. 

f I spoafe with CRntioa here, because though the Eliza,' t place is well aacert^ned, 
thepositioQof theoenlres of the parallel Cyclones is not bo exactly determmad a I 
this lime as to suable me lo speak with certainty. Nevertheless, this in 
nearest example we have, and 1 will not therefore omit it. 
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and that tlie vortex was to remain nt tlie centres above and below ; 
fot that part of it above wil] tben have a less column (of water in tha 
glass, and of air in the case c^ tlie Cj'clouc), between it and the paper, 
than that below, which ia really the centre of the euppoaed Cyclon* 
as ragmg at the surface of the ocean, and the augmented column is aa 
addition of weight, which consequently causes the rise of the mercurj. 

804. In the Nautical Magazine for 1841, p. 726, iu remarks on 
thewindsaMdweathec' off the West Coo at of Australia, already quoted, 
(p. 50) by Commander WiCKnAM, of H. M. S. Btagle. it ia remarkeJ 
that, in two Cyclones which occurred between St. Paul's and Amster- 
dam, and Swan Siver, though of equal strength and duration, and 
both attended with heavy rain, the barometer in that " from the H' 
W." (it was N. N. "W., veering to the AVestward), fell nearly 6-lOtha 
of an inch, while in that, " irom the South Eastward" (which appeare 
not to have veered at all, aa nothing is aaid of it), it only fell 0.25, 
and this appeared very unaccountable.* The solution of the diffi- 
culty will appear simple if the Horn Card be moved over the spot 
which, (approximately only, for I have not been able to obtain thft 
esaet position of these Cyclones,) I have marked on Chart II. ; for i* 
Tffill at once be seen that, if the card be moved so aa 
N. N", W., and gradually the West wind-point over the spot, this 
places the ship before the track of the Cyclone, while the centre pasSM 
close to the South of her ; but with the South Eastern gale, she is. 
lehind it, and thus the fall is fur leaa considerable. I have little 
doubt that many of the barometric anomalies of gales from different, 
quattera, causing different degrees of I'ali, will eventually be esplainel. 
in this way. 

305. The Basoueteb ab a ueasdueb of tux sissahce of seimi 
F&ou THE CENTSEa. This question ia not an easy one ; nor do I flat- 
ter myself me shall completely resolve it. Neverf beleaa, its mere ex- 
amination may throw much light on the meclianisin of storms, and any 
guide, uuder duo caution, is highly desirable to the mariner. I 
therefore desirous, not so much of setting my own views forwardj 
of directing the attention of sailors and of residents on shore, wkoti 

* The gules are quoted Co Kbcw their dilferent cfiects on the barometer t 
from " opposite quarters," nud such thej stemcil to be ut the ti 
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ohiervationi are ike motl valuable far the solution of it,* to tbia infi- 
nitely important problem i:i our Hi'icnco. 

Tliia queation, briflly elftU-il, is IWia — " Astumiay the nearly aircitlar 
figure ! the rotatory and j)rot/reiit'we motions of Cyclone* ; and thai 
tome of thern are, at times, stationary ; ami that there is a point of 
veering or a calm space, which ice may call their centre — and all this 
it tolerably certain ; can Ike fall of the barometer lie made a» approx- 
imate nteaaure^ of the distance of that centre frannts ? or ^ its rata 
of approach to a skip or a station on share / and can it be uted at suck, 
both within, and uiithout the tropics ? , 

S06. 1 hftve suggested thia queatlos Binue 1815, (in the first Edi> . 
lion of the Horn Book of ^torina for the Indian aud China Sea, p. IIX ' 
and it had iudeed engaged my atteatlon aince lSli2, nliou I oxbibtted 
to the Asiatic Society of Beugal, at one of its meetings, a large Bora- 
metrical Chart of tlio curve formed in tlio storm of June of that year, 
which is the subject of my VII, Memoir iu its Journal. Mr. Tuou, 
whoea work was published in 1845, had also taken up this question 
without having seen my work ; and he has given a plate of the rango . 
of the barometer during hurricanes, and a diagram on hia chart of the , 
spproiimate distances from the centre, by barometer, for the Cyelone» 
'jl'tlie fjoutheru Indian Ocean. The full in u given time he has not 
'I'iierted to in the text, considering, probably, that time, aud diutaucB 
frumthe centre, niuat vary according to tberateof the CycJoae'a tra-- 
Telliiig and distance. In the following remarks, I shall endeavour 
ii](vaysto distinguiahhis viewsfrommy own,shouldtheymeot, Ithinic ^ 
t!ie difference between our theories ia, that he inclines to suppose tbs. , 
ataolute (entire) fall as the best guide, and I prefer the rate of falV, jl 
Ibuugh I would not neglect the entire amount, particularly wberf)' , 
Hudden. 

3(17. And first, it ia evident that there are very great difference* , 
die fall of the barometer in varioua stonna.J though they may alt' 
' On account of their obseniug in fixed positions, and mach more at leiiiure tliaa ' 
•lilon can be at ceu -, at least until we have fesselaaealoM Eurthspur])ose of in' 
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244 Measuring the distance of the Centre. Data. [Pabt T- § 30S, 
be true Cyclonea, and this in tlie §aine seas ; so that the absolute 
(total) fall of the barometer, snj of one, two, or even more tenths msy 
greatly mislead us, if we trust to that alone ; for we may be sup- 
poaing that " as the barometer has only fallen three-quarters, or one- 
tenth, that is not so very much (from a height say of 20.80)" taking 
here no account of the time in which (his Jail hag occurred ; whereas 
with a fall of one or two-tentha in a short time, we may be reallj 
close upon the dangerous centre, or a hurricane maybe rapidly oomiBg 
close down upon us. The seaman will clearly understand this by the 
conaideration of the plate, aud what will be said of it. 

308. Let us first consider our data, and the amount of their rer- 
tainty or uncertainty, with reference to our problem. I allow tbst 
the barometer is one which, if not correctly ' set,'* as it is phcBged 
by sailors, is tolerably eenaitive and aeting well. The questions then 
are — 

I. AB to THB CxCLOITEa THEUSELVES. 

Mral. Cyclones being in themselves of different inteneities 
(strengths), i. e. causing the barometer to fall more or less at their 
centres, aa seen ia the plate ; one Cyclone causing a total fall of one 
inch, and another of two and a half, or even more. 

Secondly. Cyclones being of the same or of different extent, as oM 
being 100 and another 400 miles in diameter, but both oocaaioniug 
the same total amount of fall at tbo centre — say of one jucIl 

VoL H.) there is a remarkatile instance of a farious lyfoon-Cj clone, in which ll» 
barometer of the ship Ariel gate uo warning, being at 30.10, falling to SS.SO, "i^ 
rieing to 30.36, with Tjfoon blowing as hard sb ever, and at noan it wiu 30.90. 1 
ascertained from the then chief officer of the sLip, who Bubseqncntl^ comniuvM 
her, that the barometer was a good one, and had alw-Bja acted well. I trarad, bow- 
ever, two alorms (Track SXV, on Chart No. IV.), one coming from IhoN. K, an* 
tlie other from K S. E., and a hcavj Monsoon from N. E. blowing in Irom the Pi- 
ciflc at the aame time, and it ie to this that I attribute this remarkable instance. In 
the BuecUugh'i CydoT\B also (Track n on Chart n.) the barometer fell only O.M- 
but the Hmpieeomeler 0,82. Tlie Ariel had no simpiesometer. Mr. Thom (p. 17'^ 
who bad not seen my Memoir, Ihongbt that " there is no well unthenticated ct* 
of this Mnd on record," bnt I consider the Ariel's as one, and it ia highly iDstm^ 
tim 
" Set, i. c. the Zero point, or level of the mercury in the ciatem or bag, too Jugl* 
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I'abt V. g 310.] Conrlilions of (he FroUem. 

Thirdly. Cyclones of the aaroe eitent and intensity, but travelli 
" it!i groftter or less rapidity. 

II. As TO OITB OfiSBBTiTIOTfS. 

Firtt. The previous height of the barometer, 

Secondly. The linte it takes fur a given fall. 

Thirdly. The change of the observer's position if at sea, aoila 
especially if running or acudding. 

We have thus in the atorm itself to conaider^l, luteneity; 2, Size i ] 
ind 3, Kato of travelling. 

And in our obaervationa — I, Amount of the fall ; 2, Time in which 
&B fall occura ; and 3, Change of position. 

It ie clear that all theae may replace each other, and that therefore 
lEiey iniist all be taken into Bccount. On ehore, oa there is no change 
of position, that element does not interfere with our estimate. 

309. Let as now coaaider the first of these eondilioDs, the different 
intensities of the Cyclones themaelvea— of course as shewn by the 
greater total depressions (fall) of the barometer, which we suppose 
Jiave always occurred where the wind hae been of the greatest 
strength. In truth, we have no aort of meamrement of the wind's 
strength in tropical hurricanes, and only judge that the moat violent 
wind has occurred with the greatest fall of the barometer, from ita ■ 
extraordinary and often incredible cfiecte. It would appear, more* ^H 
ever, tliat where these great falls occur, they uanally take place in ^1 
temarkably short intervals of time. 

310. In this question of the intensity of Cyclonea, as indicated by 
the fall of the barometer in a given time, it is clear that we muat take 

standards only such obaen-atiooa as have been made on shore, and 
of theae only such as have been made wheo the centre has poseed 
the Bpot are really e£Bcient ones to our purpose ; because in all 
lera, the distance at which the centre passed from the place of 
(rvation is in some degree uncertain, and thus such cases can only 
used to test the accuracy of any rule which we may deduce. The 
irvationa made by ships at sea, however valuable in themselvea 
for their own purposes, are also out of the question for this part 
lur research, escept also as testing the value of our rules c 
luteB ; for eveu where the centre has reached the ship, all the o 
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TStiouB must, it is clear, be heights of the barometer iadifferent pkeet 
in the area of the atorm. 

811. The instances in which the barometer has beea aecuratel/ 
regiatered in places where the centre of the Cjclwie h«s passed orer 
theapot — and aa juat shewn, it iaonly tKeso which wiH givena tniat- 
worthy data— are very few. They arc laid down in tlie anneied 
Barometrical Chart, nnd I ahall presently describe the princii)Ie upon 
which it ia constructed. 

Tlie Plate thus compriaes,— Authority, 

I. Madras Hurricane . . 1836, Observatory reeords. 

II. Mauritius . . . 1830, Co]b.Llotd,Lewis,Eeio, 

III. Calcutta . . 1842, H. Piddinoton, 7tb Me- 

uioir> Jour. As. Sot. 
Beng. Vol. XI. 

IV. St. Thomafi', West Indies, 1S37, Professor Dovic, in Part X, 

of Scientiljc Memo 
Mr. JiUES PmMHKP, Jour.: 

As, Scic. Beng.Vol.lV.., 

Ejeid, p. 21)1. 
Bermuda Eoya! Qazeitc, 
Obsorvatory Eeport, 5th 

Memoir, Jour. As. 8oc. 

Beng. Vol. XI. 

312. The principle on which the diagram is constructed ifi, to take, 
without reference to the hour of the day or night at which it occurs, 
the lowest point of the barometrical depression in a Cyclone, as the 
Centrr or axis of that Storm. This is placed on the double, or ails, 
lines is the middle, and the fall and rise, and the time in which tbew 
occur, are shewn on a scale of houra below, and of inches to the rigW 
and left. We have thus the Cyclones brought together and pUeii 
upon each other, as it were, for comparison, under exactly equal COO^ 
ditions as to lime, and as to the fall of the mercury in that time. Tb< 
scale of miles above will bo esplaincd. 

313. And we are immediately struck with the fact that there aT 
evidently two distinct claa^es of Cyclones, in one of which the fall ani 
rise are more or leas gradual, forming an easy cune, while in th' 
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Paet V, § 314.] Barometrical Chart explained. 247' 

others it forma not ew much a curve, but almost an angle,* or rather 
the figures called by opticians caustic curves, and in tlieee last Cy- 
duties the full has been excessive and tho fury of the tempest far 
'.lyoud the average of fluch visitations. We may thus divide the^ 
■>-rina into a first and second class; the first class being those of the, 
.:;i;at«st (cicessive) and sudden falls near tlio centre. 

There is also evidently another peculiarity, t. e, that all the rapid] 
part of tlie fall seems to be^in at froui three to six hours before the; 
passnge of the centre, and that before that time, the fall even of thai 
liolent Cyclones is comparatively gradual, and in liict approaci 
closely to the second clues. 

314. The following table explains itself by its title. It is oaJi 
lated to the nearest third decimal jrom the authorities given, aoA] 
arranged like the plate, of which it is in fact the measurement of tbs' 
diflerent hours. 

As an hundredth of on inch may be worth notice in these caloula- 
':i>n3 and estimates, and as this is easily missed in the measurement 
!■!' tho drawing, tlie copying oi' the plate, or the shrinking of the 
[aper after the impression, I have extracted and calculated this table 
['iLiin the registers of the storms, calculating to the nearest decimal 
i^liere the distance in time from tho centre does not fall exactly at 
the hour of observation ; and where the calm centre has lasted for 
aay marked epoch ol' time, as we see it notably has in the plato, 
taking the middle of that inti^val of time as tho central instaut. Tht 
iieads 2A., 3A., 4A., 6A. and 12A. siguifying the total fall in that spai 
of time before the passage of the centre ; and the column of rate, 
of the rate of fall per hour, t» tlm interval gieen at the heading om 
nd not the total mean fall. 

* The tno kuida of curves are compared \>j Profestor Dovk, nf whose Memoir 
Vwn only accees to brief abetrocts, to deep raTincs with precipitous sides, and 
'ilcauve vallej's with geDtle declivillca. 



I 








a" 

s 
1 
1. 

s! 

1 

« 1 

ir 
■ J' 


i 

s 












11 1. 
II P 




fe 1 




■jnoqjodrPJ 
JO Biiu nrare 


^1 1 1 2 


s 


i 1 1 


I 




paB-qsQB3«} 


d " - i " 


s 


s ^ 1 


1 




"" d d d d 


o 




•jnoq jad m 

JO OJBl DB3K 


ri S § 1 s 

■^ d d o d 


2 


d-d 


1 




■aajuoj 
pan-qEiaa*! 

-Bq SJiBJ UBSpi 


= ? 1 1 1 


s 


1 1 2 


1 




■moqaadiiBj | c 3 " « S 

JO 9,F. OB^K 1 " o d d d 


i 


i : 1 

d d 


1 




■SJJ 

-naOTnojj-qB 

pUB'qtU33«| 
-Oq BIIBJ TIB3K 


£ 3 a i 1 

dodo 


i 


i : 1 


s 

6 




JO ^1U UUBM I - 5 5 5 § 


i 


1 : = 


i 




-n33 raojj -q c 
puu-qgnra^j 


,g 5 3 i S 
■^ d d d d 


d 


. o 

d '■ S 


° 




■jnoq \ ^ o - — : 

jod n'Bj JO ajBa 1 '-' 5 5 d : 


1 


: : 1 


1 




■aflUB3 

DEtg 'q 9 pUB 

•q 6 uaa^jaq 


«i 1 1 : 


1 


: : 1 

■ • d 


2 




■jnoq 
jBd nil! JO aiBa 


^111 i 


1 


i ; 1 


% 




■oJjuaO 
uiDJj q 9 puB 

-Bq B|[iTj iraapj 


,2 d d d ■ 


s 


3 


1 




1 


1 '.i :«;' :i ; 


s 
1 

■3 

1 

S 




Ei 
>■ 
s 
> 

i 

•3 




■3ia[j JO ■ON 


- B H t 




^ S g 




fc . 
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315. K we look at tlie mean fall for tlie two hours before tlie 
centre, (or from |1 to 2A. towards the ioft hand, in the Plate) ia tho 
Cyclones of the firat class, V., VI. and VII., wo shall flod it to be as 
much aa 1.529 for the whole two houra, or 0.763 per hour, while 
those of the second class gire but 0.201 for these two hours, or 0.100 
pep hour ! 

Again, at 3 houra from tho centre we have. 

Total fall. Mean rate per hour. 

First Claas, 2.090 0.697 

Second Class, 0.350 0,116 

And at from two to four hours from the centre it is, 

Ihtalfall. Mean rate per hmtr. 

First Claaa, 0.523 0.261 

Second Clasa, 0.2S4 0.142 

It ia evident then that, taking into account also the differences of 

rates of travelling,* which might occur in Cyclones of eiactlj the 

ume intoBaity, these two classes nro, at least towards their centre, so 

dififerent, that no common rule can apply to them. 

316. The examples of the plate and tahles are, as I have already 
noticed, necessarily from registries of Cyclones on shore, but there is 
also no doubt in my niind that this distinction, of the sudden and 
Mceasive falls near the centres, which constitutes our two clasaes, 
esiats also at sea, where in those Cyclones from which ships have but 
barely escaped irom the centre, wo usually find this kind of fall. Aa 
instances of this, I may quote the following : 

Tbe H. C. "War Steamer Pluto, in tho China Sea — nearly foundered 
(see pp. 57, 106, 157)— Bar. fell in aU from 29.90 to 27.55 or 2.35 ins. 
and in the last three hours about 1.25 of this fall occurred while 
steaming and drifting into the centre. 

The transport Brilon ia the Cyclone in the Ajidaman Sea, in which 
nitb tbe Runnimede, she was lost on the Andaman Islands, (aee pp. 

* We do not know what tho rates of travelhng of aoy of ihcso C^'clones were, 
Eicept Ko. nl. It a possibles that the more rapid falls of Eomo may have beett 
occiuioDcd bj their quick approacli, but tho two classes sf^cm esseatially diflei'ent in i 

Cects thai I treat Ihom as such, at leaat np to four hours, counting from m 



■250 Semarkt on the ^lale and Hible. [Pabt V. § 318, •' 

5G,110) appears to hare had a &U of about 1-0 iQcti or more of hec 
Bimpieaometei" within the three hours of her being at the centre, and 
of about 2.30 ina. iu all ; and in thia storm the force of the wind nat 
90 terrific that it was tearing up the front of the poop in both shipi! 

The ship London in the Bay of Bengal, quoted by Colonel Biid, 
p. 291, from the Journal of the Asiatic Society of Bengal, had a fell 
from 29.70 to 27.80 or 1.90, of which one inch took place within tliB 
last four hours. 

More instances may be adduced, but these will be quits suffident 
to shew that the peculiarity of an eicesaive fall in about three houn, 
(of time or distance,) preceding the passage of the centre, takes j 
place at aea, as on shore, with the Cyclones of one peculiar class. 

317. But wo may also say that, generally speaking, the seaman, 
fortunately, does not require, or very rarely so, to know what we are ' 
now discussing ; for when once so far involved in the Cyclone as to 
be within four hours (of time) of its centre reaching him ; or at from 
50 to CO miles, allowing it an average rate, he has probably but little 
choice of manceuvreiog left him, 

"What he wants is, a rule to aerve him aa some sort of a guide at 
the approach and beginning of the atorm, when hia plan of manage- 
ment, as explained at p. 12S, may depend on his estimate of the dis- 
tance of the centre from him. Wo shall now see that, at greater 
distances, the fall for both classes of Cyclones is so nearly the same, 
that we may, so far as our present knowledge extends, deduce some 
useful hints at least &om the barometer in this respect ; if we cannot t 
jairly and safely trust entirely to it or call it a measurer of the dia- | 
tance from the centre. ' 

318. For it is evident both from the plate and table, that, at from 
C/i. to Bk from the centre, we have a mean fall, 

J'or che Firat class of, ... , 0.095 per hour. 
Fop tho Second class of, ... 0.147 

The mean of these two being . . 0.121 
and with the osceptiou of the Madras storm of 1841, No. IV., this [ 
mean is uear enough to each separate instance, to guide us, ODil W J 
a.diuit of its adoption for our purpose. 




PiBT V. § 320.] Fall in lime converted to diitanec. 

At from Gh, to OA- distance from tlie centre, the meau 

First Claea, 0.063 One iuMlance o 

Second Clasa 0.079 

Mean of thin, 0.071 

At from GA. to I2h. distance from the centre, the means are- 
First ClasB, 0.077 per liour. 

Second Clasa, . 0.0*3 „ 

And tlie mean of theae is, . . 0.060 

But as we have only one registry for the storms of the first class, 

Mt' aliall perhaps bo safe in taking Q.OSO as a mean fall for this interval^ 

319. 3o far then as to the mean fall in time ; but the sailor ro- 
<|uires this in distance for bia purpoaes, and wo have seen (p. 2-15) tbnt 
time and diatance can replace eacb other according to the rate of tho 
Cyclone's travelling. We can only then nflls an arbitrary distance,* 
and then try how far our rules would have shewn correct results in 
actual cases, where we have tho rate of fall for any fair average of 
hours, and can calculate nearly enough for all practical purposes the 
actual distance of the centre from the ship. Tho seaman will clearly 
understand, I hope, that what I mean to express is, that while it 
may bo at least worth his masts to him to know if he is at 200, 150, 
or 100 miles distance from the centre, it is of little or no use, generally, 
for him to know if he is at 60 or 80 miles from it ; for ho has probably 
room, time, and weiither to manceuvre in the first case, and in the 
ktter has little or none of these, and roust therefore confine his care 
to getting out of the way of tho centre, or ailowing it to pass with the 
fewest chances of damage to his ship. When the centre is within 50 
miles (or say three hours) of him, the Cyclone is pretty nearly master. 
What human skill can accomplish must be done before that time. 

320. The scale then which, after much consideration, I have found 
the nearest to the probable truth, is that marked in miles on the upper 
part of the plate, though this is to be considered as by no means strictly 
a limit ; for as regards limits, I repeat that it may possibly be found in 

• I do not do (his bj- mero guess, but after mni:ii conaidemlion, anil all the cal- 
culadoD wliich Qia iniporfcct eleiuculs afiurU of about ivlut ilic distances have raally 
bvea nl tbc liuiuE, aa will be snbee<|UQiitly sliewu in a tabic. 



ustanccB have raally I 
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tbe end that there are no strict ones at all ; and that even the varioui 
eztremea may be wider apart than the following table will indicnta— 



An average fall of the 
Barometer per hour 
of 
rnoM TO 

0.020 . . . 0.060 
0.060 . . . 0.080 
O.080 , . . 0.120 
0.120 . . . 0.150 



BemarJct. 



Sheufg the distance of 
the Centre from the 
ship to be in miles 

FBOM TO 

250 .. . 150 

j^gg 2QQ The third decimil 

,,,rt 'on of the BaromSB 

80 . . . SO by a cipher.* 
I have not set down anything for the centre divisioa of our tabJe, 
^'. e. from the centre to 3A. before ita passage, for it will be seen that 
the rate of fall pet hour doubles after the CyeJone has fairly begun 
and laated aix hours; and that then (from 3A to || or from nine hours 
after the commencement up to the centre), it may either continue to 
fall at the same rate of about 0.1 per hoar or a little more, or that ita 
rate of fall per hour may be, if it should be a Cyclone of the first claas, 
aa 100 to 400, when compared with that of the former three hours ; 
or in other words, that it will now begin to fall _/bur times aa last, or 
0.40 per hour !f We havepleuty of instances of this, and even of a fall 
of more than 0.5 or 0.75 (half or three-quarters of an iach) in the hour! 
I doubt not that this peculiarity will fully account to the seaman for, 
and I hope put him well on his guard against, cases of sudden falls ; 
which if they occur at the beginning of Cyclones, as they 
do, are warning enough of course ; but which may also advise him of 
his too near approach to danger of such immiuence, that we may at 
least say thai no ship can hope to escape from it with her masts 
* For we must always bear in mind errors of observera and instrameDte, and ex- 
cept pothapa in ObEervatory registers, aEow something for weather in which doors, 
windows and roo& are shaking hard to fly oat of thair frames. I trust also that bolb 
Ibo eeamaa and the soiendflc reader will make large allowanees for the exceeding 
ECantineSBof our matfrialsi If we bod tevenfr/ seta of averages in lioaofonlj »eTen, 
wo might ace our nay clearly at once ; aad indeed, I liavo at time:; fell doubtfiil if it 
WAS not yet too soon to pnbliah this investigation, but have haon led to do en, by the 
hope that the siulor may be doubly served by it ; for it may perhaps assist him, and 
it will no doabt obtain for us more materials — and perhapi better workmen with 
them than myaelf 1 

t Tbe plain seaman mnst be very careful in reading all thia 
the values of the ilecimsls, and not confound Ibe tenths with the hundrcdoi 



Piar V. § 321-] Application of thf rule ; Precaulioii*. 
itandiug ; and he should in auch caaes have the axes upon deok : ft 
precaution too often neglected by young cominaudert and officers, who 
are apt to suppose that precaution indicates fear — and they ar« some- I 

limes afraid of being tliought afraid of the storm. ^^^J 

It will be remembered alao, that it is quite impossible by any pV^^^H 
lioua rat«8 of fall to eatimate, when bo near the centre, which of tlM - M 
claiies of Btorma we have to deal with ; and I repeat that what we 
Live to do with our ship must all be dooe before thia time. 

321. But before applying this rule we must recollect that there are 
many circumstances to which attention is to bo paid, and the best 
precepts I can at present give for the application of it are the follow- 
ing- If I make these minute, and encumber tbeni as same may think 
considerations," it is because I will not set down any thing as 
itive which is not so, or on which the smallest doubt may remain ; 
and because I should much regret that any one should he led to sup* ■ 
pose, for want of explanation, that he had an infallible Law, whea ll^^^fl 
has only an empirical rule,* ^^^1 

1. The barometer, at the approach of bad weather, should be o'ff 
eerred carefully every hour, and espeti.illy at night. If every half-\ioar 
80 nrach the better : and it should be entered immediately on the log. 

2. At the end of every two or three hours, the rate of fall per 
hour should be carefully averaged to the nearest decimal. 

3. It should then be considered, if the barometer has not rUen at 
the usual times of its tides.t or 'f the interval of the falling tido, or 
any period of it has formed a part of the time elapsed, or if it should 
in this interval have risen. In both cases an allowance should be made 
for thia at the onset of a storm ; for or against, as may bo. Thus : j 

From II P.M. fco 2 a.m., are 3 hours. 

Total fall of barometer, 0.18 

"Which is per hour, 0.06 

But BB this is within the falling barometer tide-time, and 
the whole fall Is nob yet considerable, we may call t 
M, about, ; 0.05 

A rule founded partly on facta and partly on asaumplions. 
\ I need not explain to any sailor, I hope, the tidei of tho barometer, and the 
of noting if anything ftfTecta tbcse. 
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and this sort of allowanoca is exactly what the sailor makes when 
working up Iiia log in a. tide's way or for a heavy ae 

4. Aa the ship's run nuii the probahle bearing of the centre aw 
known, and as, if it is one, the average track of the Cyclone may 
alao be known in many places, it should he considered if the ship laa 
been approaching it or increasing her distance from it, ae thia would 
also affect the fall. 

5. The application of our rule depends not only on the iall, for 
the last hour for inatniice, but on the rate of failing. Nevertheless, 
the seaman will easily understand, after he has made his best eBti- 
mate, that if latterly the harometer has fallen at an iiicreaaing rate, 
ho may be farther on (to the right hand or towai'ds the || of the 
centres) upon the curve than lio aupposoB ;• aud the careful maa will 
always keep on the safe side, and make that sort of allowance which 
ha does for eiceaaive tides or currents in the neighbourhood of dan- 
gerous passages. 

6. As will be seen in the Notes to the Table, the vicinity of land 
certainly affects the indications of the barometer, whether the storm 
be euppoBed to be advancing toward, or coming irom, or passing by 
it ; and this efaonld always be borne in mind. 

7. The trades and heavy monsoons also appear to afiect the state 
of the barometer, at least on that side of the storm circle on which 
they blow, whether with or against its track; but wo require more 
data before we can say how and under what circumstances this occurs. 

322. I proceed to show in the following table, by actual examples 
carefully calculated, what the results of the foregoing rule would have 
given, if it bad been used in the storms and on board tho ahipa they 
refer to.f 

The columns of this table require some explanatio: 

" A common remark in Log Boots we know is; " Tho baromatBc falling very But 
towfirds Noon " — or towards Midnight, &a. 

t These examples are not lelected partially, bnt 1 have taken eyery one I couH 
aieet with which a9brds the elements necesaary, vii., good barometrical obserTationi, 
ivith the place of the ohecrver and that of llie centres of Ijio storms for two iJiiTa,aa 
Bccnrately determined as could reasonably be expecled. But it is rare to Rod tU 
these present, anil tho want of any one of them debars iis from nsing the in 




Pam V, § 323.] Explanation of the Table of Hxamnles. 

I., H., ni., and IV. explain thotn selves, aa being Number, Dale 
of Storm cited. Ship or station, and Authoritj from which tlie data 
^are taken. 

Ib the Average rate of fall of the barometer per hour. 
[. Shews the Number of hours for which the average has 
r taken. 

VII. Shews the Distance which would be given by the rule at the 
beginnit^ and end of the time for which the average w taken : Thup. 
ifwe refer to the table at p. 248, wo ahull Bee that a fall of 0.1 (one- 
tenth) per hoar, givea a distance of 135 milea to 45 miles ; thut is, 
that it would indicate at the lirHt hour 135 mUos of distance, ia two 
lioura 105, and in three 75, and so on, reading the table backwards 
as it were, or diminishing the estimate of the distance as tlio lall has 
lasted a longer or shorter time, so as to obtain an approximation to 
the actual distance at the time of making the last observation and the 
calculation for it. 

VIII. Mean distance by rule : is the distance of the centre of the 
storm at the mean time betiveen the observations quoted. Thus, sup- 
pose observations from Noon to 4 p.m. give an average faD of 0.080, 
this will give a distance of 125 miles at 2 p.m. 

This column is necessary, because the lalJ, for instance, from 3 to 4 
may have been more rapid,orwas not observed. If it was observed, 
this would shew tjiat the centre and ship were approaching rapidly, 
and the next hour's average with this one, or that Irom 3 to 5, will 
demonstrate this. If it was no/ observed, it is clear that it may havo 
been more rapid (since, for example, the weather looks mote threaten- 
ing and the squalls are heavier) ; and the careful seaman will then 
Hnepect directly, that though at 2 p.m. he wa» at 125 miles distance, 
or thereabouts from the centre, yet it may be coming fast upon him, 
and tbB next hour, as before, wOl shew a much greater full, and con- 
sequently a greatly reduced distance : in a word, the whole time of 
the approach of a Cyclone should be a contest between the vigihince 
of the seaman and the vagaries of the winds and waves, 

323, We should also In fairness remark that the want of regular 
horary observations in the instances at sea, place us in an unfair posi- 
tion for testing the accuracy of our rule ; for we must at present 
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250 Comidcrationg with Table of Examples. [Pabt V. § 321, 

take interrola of from 2 to 24 houre, and asBume the mean as the 
time of the mean fall, which for 2 hours is well enough ; but if 
we come to 4 or 6 houra, it may much mislead us. Thus we 
BBy that — 

From 8 to 9 the fall is 0.01 of 0.02 

„ n to 10 „ 0.02 or 0.03 

„ 10 to 11 „ 0.03 or 0.0* 

„ 11 to 12 „ 0.01 or 0.05 

or something of thia sort. 

Now, as above said, if we have only observed at 8 and 12, ' 
say that the mean fall was 0,025 or 0.038 at 10 a.m. ; but if 
at that between 10 and 12. we shall call it 0.035 or 0.045 ; ai 
went on thus to 2 or 4 p.m., we should still be undervaluing 
of falling, and consequently under- eBtimating our diatances. 
WB may, especially where the true interval is large, euppose 1 
rule might give a nearer approximation if we had had more obser- 
Tations. 

324. In considering this table also, the seaman will upon refleiv 
Hon find it much nearer to correctneis in itt reeuU than H appeari to 
be! For he must recollect that what he usually does is, probably, to 
look at hia barometer, and take the average fall for say 4 toiire, 
and then, as I have done,* estimate that at 2 hours (the mean time) 
it was at a mean distance. 

But he should bear in mind, that either because the time of the 
usual rise has intervened in the latter part of hia observations, or from 
any other cause, the fall has been less than it probably would be ; or 
that the ship in scudding one way and the storm the other to meet 
her, have approached each other with excessive rapidity, and that he 
will in the next — as he may have had in the last hour or two — have a 
much greater fall, though this has not been yet observed ; bo that 
really the highest distance given by the limits was nearest to the trae 
distance of the centre in the early part of the averaged houra. Thue 
if from 12 to 4 A.it. we say that the fall has been O.OSO per hour, 
this gives between 250 and 150, or an average of 200 miles at 2 a.m.; 
but possibly, had the barometer been observed, it would have given 

It of TiOQrIj observfttions. 
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this average also between 12 and 1, or say at 1 i.M. and that from 
8 to 4 the fall was such as to place the limits of distance between 100 
and 150. 

Hence, as above said, our table may be more correct than it at first 
sight appears, or at all CTenta, with careful obaervations the rule may 
aerve the mariner for all that he requires better than it proniiaes to do. 
325. I should remark finally on the following table, in reference 
to the care taken toconatruct it with fairness, that it has been difficult 
to use the rule in some cases in which readers who are acquainted with 
my Memoirs would naturally look for an example ; thus. No. III. on 
tie piate is the curve of the Calcutta Cyclone of 1842, and yet I have 
not given any example from that atorm. This is because, as will be 
»eea in the Memoir, though we have a very good aeries of barometrical 
observations at Calcutta, which are moreover my own, yet we have 
only the log of one vesael to settle the position of its centre at noon 
Ihe preceding day — and this may therefore be very uncertain ; added 
to which the Cyclone itself was perhaps not fully formed when it 
; passed her. 

I 326. Another remark that I should make is, that I have mostly 
lilken the instances at the time the sailor requires them, or that repre- 
sented by the interval between \2h. and Gh. on our plate, and the 
reason of this will be evident, by referring to § 318, p, 250, and to 
the fact tbat (§ 316, p. 349) the rule becomes none at all when the 
centre is too nearly approached. On this last account, also, I have 
often omitted what are at first sight good examples, but in which, 
upon conaideration, it will bo aeon that though the one height of the 
barometer ia given at a proper time for our purpose, and the distance 
of the Teasel or station ia perfectly well ascertained at both, yet the 
cest observation for tho average is so close to the centre (and some- 
times in it), that it would give no fair criterion of the average fall in 
iho interral, for the reasons already given. 
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2Gp li'oles and Jtemrh. [Part V. § 327. 

BOTBS AND BEMAHEB OH THB F0REGOIIT6 TABLE. 

327. Some of tlio iuatances Lcro given appear to contradict tlio 
ratee wc Imvo taken an guiiiea. Tliey are however as authentic ns 
other instances, and I linvo set them <Ion'n as what are called, in rc- 
Bcarchea on questions of Natural I'hiloBopliy, outstanding instaneet:' 
or instances which for the present do not ogree with tlio rule giveUr 
but which should be regiaterod if thought correct, as they often leaQ 
to new diHCOvericB and laws. I Dote, in the order in which they arc 
numbered, these exceptional caBca. 

(1.) No. 5. Madras Observatory. The average full here wouU 
give 200 miles of distonce, while the centre of the Cyclone was reallj 
at about 70 miles ouly. Tlie track of the storra ia one coming ia 
directly towards the shore, and the outer verge of it may have beeaao 
for influenced by the Fulicat Hille, behind Madras, bs to have dimi- 
nished the fall of the barometer ; and this appears the more probable, 
that ID the same Cyclone the result shewn by the Sarah, No. i, in tlio 
open ocean, though on the extreme verge of the storm, is a very fkir 
one. That by the Eyacottab Obaervatory, No. G, though completely 
inland and subject there to many irregularities, between the great 
chains of the Eastern and Westeru ghata, is also as fair a result as 
can bo espected.t 

(2.) These two inatances, Futtle Botack and John Fleming, Noa, 
11 and 12, are wholly outstanding ones, but with the exception of the 
Note at No, 12, eiplainitig that the Fleming's position was uncertaiiL 
on that day, I have no reason to doubt that the instance, at least in 
the case of the Futile Eozacle, ia a correct one as to data, aud tolerably 
so as to that vessel's position. 

But this Cyclone was a very remarkable one, for while it was raging 
to the South of the Equator, another, which was probably forming 

• Herschdl's Discourse on the Study of Natural Pbilosoph j. 

\ The same nnomttl; occurs in Hpiilyisg our rule to a case on the const of Ccjlon, 
in the log of theP. and O.Co.'s Steamtc J/indo»(u'i, CBptainMi>reBby,(XIV. Memoir 
J. A. S. Bengal, Vol. XrV.) in which that lesscl steamed through tha centre of a 
Cyclone, coming up from (he E. b. S. and striking the (North nod South) shores of 
Cejlon. By the average fall of the Sindoitaii'i Barometer (within 10 or IB milM 
of tlie ahoie), the rlietance of the centre would have beou at 1 f.h. 1st December 
at Sue mild distance, but it really was not at more than 70 miles from her. 



PiKT V. § 327.] Nules and Rcmarku, Table of Obsereatwitg. 
on the 27th, was blowing on tbe North aide of it la about the eame 
latitude North, and not far from the same meridian ; and between 
tbe two, along the Equator, a heavy North Westeriy and Westerly 
monaoon was blowing. All these cauBea together may have influenced 
the barometer bo far as to occasion a considerable diminution of its 
usual fall. The Cyclone also was a very alow moving one, and we do 
not yet know if these almost stationary storms are subject to exactly 
the same laws in this respect bb those which have moved onwards 
from the first, or gradually acquired their usual progressive rates. 

(3.) These three iustancea are very instructive, for this Cyclone at 
tlie time of the observations was forcing its way over the lofty moun- 
tains of Cuba, as its centre crossed that island, to travel up between 
tbo Bahamas and Florida, and the observations were taken at Key 
West about llSmilesto the left (Westward) of the track. Its centre 
at noon of the 5th,^und our latest averages estend only to 6 a.m. of 
!hnt day, — had but just cleared the North coast of Cuba. The great 
Jifferencea arc evidently owing to the irregularities of the pressure, 
.iiid this view derives much corroboration from the fact, that aa tho 
front of the storm was clearing tho islaud and reaching the ocean, 
froin C A. M. to 11 A. M., there were evidently, though the gale was 
then in full force, very marked barometrical waves, as follows, viz, — 



23.402 



,0G7 



.418 



.331 



.059 



4 



^^■^ then, I 

^flsloweat. The rise was not subject to these waves, but I do not 
in any case calculate from it. This instance ia a full proof, that, as 
has been said, the vicinity of laud influences tho efiect of the storm 

iOB the barometer. The nest is also a proof of it. 
(4.) Noa. 16 and 17, H. M. S. Illustrious, lying in Halifax har- 
bour, during the passage of the great Cuba Cyclone of October, 1841. 



t, then, a gradual fall to 2 p. m., when the depression was 28.131 



2G2 Noiet and Eemarks. [Pabt V. § 827, 

The ceutre of this hurricane passed within 130 miles to the Ixst 
of the harbour, at noon on the 7th, on a N. E. track, but the left 
hand portions of it were affected doubtleas by the hilJs of the Nova 
Scotia const, for the barometer of the TJ. S. brig Pioneer, No. 15, 
gave, aa will bo seen, correct approximatioiu] oa tbe seaward side of 
the BHitie storm circle. 

(5.) Theeo two instancea are also very notable, for between tliB 
Btonn and the ship was at first interposed the high lauds of Cipe 
Breton and Nova Scotia, the ship being at tha Northern-eiitrance of I 
the Gut of CaoBO, and in the second inetajice she was runntng in for I 
it. Accordingly we Snd the following barometric waved narkad I 
between noon of the 6th and 8 a. u. of the 7th, when the regsbf I 
fall takes place to 3 p. u. of the 7th (2!X1!)) which was the mioimaiB < 
hour, 
_ . A'oou 6 A. M. 23.63 .^^J 

I *" '' fl 

■^ + ^H 

^^^™ 7 a.m. .03 ^^ 

"We may remark alao of this, aa of so many other instancea, that 
had it been a case in which a ship was lying in an open roadstead, or 
bay, and the Captain had desired to put to aea, he would have had by 
the wind and average fall of hia barometer, a sufficiently correct notice 
of the bearing and distance of the centre to guide his course in safety, 
so as to do the heat he could to avoid the centre, or profit by the gale ; 
which in practically all that we deaire. Mr. EkdfieiiD's corrected 
review of the position of t!ie centre, I have noticed in the remarks. 
Our result would by it approach much nearer to exactness. 

(6.) I have noted hero that " the ship was t-o the 9. E. and S, of 
the Cvcloue in the S. E. trade," because I think it probable that a 
stormy trade or monsoon, rising as they often do to the strength offt 
gale, may influence the barometer bo far aa, on that side of tto Cydoiie 
towards which they blow, to diminish the total amount of fall, and 
consequently the average rate of fall ; so that in such caaea we shall 
&nd the distance given by tije rule to be always too large. This 
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EffteL of Ike IVade Wind. 



instance, morooTer, is one giving us only a 2i hours' aTeragO ■with a 
lotal fall of 0.23, whicb furanythirig we know may have occurred with 
the last sis or four hours. The rates of fall of the following days are 
liowever eiceedingly small for a veBSol so close in with the centre. 
Mr. TuoM has given, at p. 181, a tablo of the barometer of the 
Vdhre, which ia altogether an exceptional instance fifom our rule, and 
which, if there be no misprint, is very remarkable ; for it wonld seem 
Ihat she had, from the 1st to the ith of the month, a regular fall of 
O.IO in the twenty-four hours while running before the gale, and this 
would give but a rote of fall of O.OOi per hour, though from the 
diagrams eho seems to have been at from 120 to 160 miles of distance 
only. This anomaly probably arises in some way from the effect of 
liie trade wind, but it is impossible in the present state of our know- 
ledge to do more than conjecture vaguely as to tlie causes of this ro- 
iMrkable difference from the result of the test by the log of the 
Slanche. We must leave this notice for further investigation: 
olMerving, by the way, that the Tdlore was during part of the time 
close in with the Island of Sodrigucz, though one would not, a priori, 
suppose that this more speck in the ocean could have influenced her 
barometer. Wa hare, unfortunately, no other registers from the 
numerous logs given by Mr. Tuom to aid us in forming any sort of 
judgment. This anomaly occurs agaia in a very remarkable instance, 
that of the JBueeleagh'g hurricane, in which it is remarked, in an 
ertract from her log now before me, 

"It is surprising tliat pnvioas Co eo s<:vcre a gala a grcatei Tall of the barometer 
lud not takeii pl&co, having not been lower thsn £9.76 inches. It may be acconnlcd 
Ibr from the wind blowing from tbe Southward. The SimpiesomeBir had baon for 
tlie LisI week about 38 decimals (0.38 is menat) loner than the barometer, bal on 
the moroing of [he gale it tell S2 decinsals loner than the latter, therefore the indi- 
adooB of this sensiUvc instrument ought to be attended to." 

In this instance also, as in that of the Slanche and Vellore, the 

Woroeter of the Asia, quoted by Mr. TnoM, seems to have Indicated 

by a fall of 1.25 in 48 hours, or .018 an hour, the vicinity of the 

itorm with tolerable correetnesa, but we are too uncertain of the posi- 

r lion of the centre, and the baroraeler is given at too great intervuli 

' \ to admit of our using tbiw instance as a tost of our rule. 
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»T V. § 329.] ExceistM falh. Height of C^clonet. 

ExCEsaiTK PitLB OS xi£E Babometeb. In reference to 
what has been said of excesaiva falls of the barometer, the precedinj 
table collects mstances of them where they have amounted to an inoh 
and a half or more.* Pulls of an inch, and of an inch and a quarter 
are by no means so uncommon aa might be supposed ; and it is uot 
I think improbable that, aa our knowledge progroases, this remarkable 
distinction of Cyclones of the same intensity (so far as we can judge 
from descriptions, and from the damage sustained by well managed and 
well found ships) occuniog sometimes with moderaf« and sometimea 
with eicessivB falls of the barometer, may lead us to some uew riews, 
arising not only from the great eitent of the fall of the mercury, 
but also from the incredibly short space of time in which some of 
these falls occur. Thus tho ship Lady Fevergham, dismasted in the 
Bay of Bengal, in a severe Cyclone, on the 22nd, 23rd October, 1842, 
(see Eighth Memoir, Jour. As. Soc. of Bengal, Vol. XII. p. 3ii;, had 
theBaromoterat29.70at2p,M. onthe22ad, andat Ilp.M, or 9 hours 
ifterwards, at 29.-10. But from II p.m. on the 22nd, to 1 A.M. of 
the 23rd, or in two hours only, it fell to 28.40 or an inch in two 
tours! Shortly after this, at 1.45 a.m., the calm of the centre 
reached her, when the Barometer fell to 28.30, at which it seems to 
have continued till it rose. Many more instances might be adduced, 
tut this will BuiSce to warn the careful seaman that he must look to 
every sign in the progress of these his battles with the winds and the 
wild waves, if once engaged in thom. 

329. Heigut of Cioioneb aeotk the BtrBFACE op the Oceait. 
The height to which storms estend is always a question of interest. 
We do not, as yet, know that if we were exactly acquainted with this 
element of our science, we could apply it to any useful purpose, but 
it is possible that it may turn to account some day or other. 

Meteorologists are much divided as to the height to which olouda 
aacond, and M. PELTiEB,t whoso work I shall presently allude to mom 

• I have omitted amongst theso thnt of tho bnrameter of Admiral KBusGNSTBair J 
(in tiio Coast of Japan in 1804, because tho occonnt in the Chineso Repository for I 
1839, quoted in my Notes on iha Law of Storms, writtou for the nao of (he Chin* | 
' fepedition, does not give the necessary data for ascertaining the amount of bll; | 
IB probably more than 3 incliea, 
B BUT les Trombcs ; I'ltrls, ISlu. 



i 



:| 

m 

Cwas probably more than 3 incliea, ^^^H 

lit lee Trombcs ; V\v\i, ISlu. ^^^| 

■ 'I 



r 



266 Thicki'CM of Cyclone DUki. [Part V. § 330. 

in dolail, bLgwb eatiafactorily.tliat there arti two kiniis of clouda; tte 
common fog-clouds (as they might be called) and transparent clouds! 
or bodies of air loaded with moisture at a different temperature from 
tlie surrounding atmosphere, which are not yet coadeuaed into vapour 
(fog) 30 as to be visible to ub as clouds, but which neverthcleaB nay 
bo subject to, aud produce all the pluenomcoa of visible clouds, though 
in a difi'erent electrical atate. 

The warm blast wiiich proceeds from tlic mouth of a glass -blower'a 
or iron-founder's furnace chimneys, long after the fires are allowed to 
" blow out " ns it ia called, forma in fact a small transparoat doudof 
heated aud dry air, which would, if we loolied at objects on the otiur 
side of it, be seeu to create a mirage like that of the Desert from its 
heated sands, and if this blast met with a little fog cloud it mii^t 
dissolve it, and carry its moisture up till it found an equal temperaton 
by gradually losing its own in the surrounding air on its passt^s. 

What I speak of here, however,— and till our scienca has mada 
much more progress, we must always, for practical ends, speak thua — 
is to be understood as applyiug only to the height of the clood-poi- 
tiou of the Cyclone, or what one might call the height of the atono- 
bank of clouds (see the next section) above the sea. 

330. Kaemtz (pp. 3l3o and 3GG, English translation) Bays thst 
thunder storms have been seen to pass above the summit of Mount 
Blanc (15,680 feet,) and he continues, speaking always of course of 
thunder storms only, to say, 

"It i» somclimes possible to determine ■pproximatel^ (lie height of a stnrm. 
Wbea ligtiCninga pursue a liorizontal course we measure tlie interval separating the 
thunder and the ligbtuiug ; now, as souad travels 333 metres (1, 093 feet English] in 
a second," we ha»B only to multiply by 339 the number of seconds that have elapsed, 
in order to estimate the diEtoneeof the liglitoing fi'om the observer. If at tlieesmo 
tim<i,vre measure the angular height of the lightning, we can hence deduce its ver- 
tiCBl height. Thosin 1B3*, when there were seTaral very elBvatod stonns at Halle, 
I found, on the Sthof Jnne, that the lightnings were at a height varying from 1,900 
10,17 1 fee t English] on the 21s( of July, the mininmoior 
lightnings traversing the zenith, was 1 ,300 metres (1,265 feet English)." 

"When storms also ore not very elevated, we must admit that the clouds we see 
« formed after the more elevated strata, tbot principally constitute the stonn- 

^Iteiratc as (kteruiiiicci by the French Aondemicians. 




PifiT V. § 332.] TkickneM of Cyclone Digk». 

The rapidity wiLh which the loner dauils are (!onclunE<Ml gives rise to a 

electric tension that is manifested hy repealed discharges; thin is due to thi 

die action of ilie higher maseea acting on the lower." 

331. Mr. Ebpt pronounceB that aome cloudi, wbich he BuppoBee 
I to be coEdenaed vapour carried up by vortieos, rose to the heights of 

ten and fourteen loiiea ! the writer in the North American Eeview, 
Ko. CXXIII. April, 1S44, alluded to at p. 4, reduces these heights 
ti] four tnilea and two milea and a half. 

332. Mr. Redfield anyB, (and I will not do him tlio injuatice to 
attempt any abridgment) in relation to this, (American Journal 
of Science and Arta, p. 184), 

"ViiKTiOAL BBIOHT DP THE MOBW wiHD. — What IS tho general height or 
^ticknesB of the Blorm, and by what mcnns con this be approximalcly delennined F 
TheseqneationsHiKi their solution, arc doubtless of aome importance in their bearing 
on meteotological theories, and seem tn deserro our attention. 

"ta nearly all great slarms which arc Bccompanicd with rain, there appear two 
iiifiact elaiees oT clouds, one of which, compriEing the storm-scuds in (he actiro 
pcttioa of the gale, has already been noticed — above this, is an extended stratum 
IJalrWns cloud, which is iuund moving wiUi Che general or local corrcDtof the lower 
■inoBpheK which overlies the storm. It coren not only the area of rain but oflen 
extends greatly beyond this limit, over a part of the dry portion of tho storm, but 
paHlj in a broken or detached state. This stratus cloud is oileu concealed from 
view by tho nimbus and scad elands, in the rainy portion of the storm, but by careful 
ol)Mrv»SonB,maybosufficiontly noticed to determine the general uniforroity of its 
aptdfic course, and approximately, its general elevation. 

"The more nsual course of this extended cloud strstimi, in the United States, is 
fnmi some point in the horizon between S.S.W. and W.S.W. Its course and toIo- 
dty do not appear influenced in any perceptible degree by the activity or direction 
of the storm-wind which prevails beneath it. On the posterior, or diy side of the 
gale, it often disappears, before the arrival of the newly condetised cumuli and 
eamulo-stratuB.wbich not anfrequcntly flout in the colder winds on tliia side of the gale. 

" It appcan, therefore, that the proper aturm-wind revolvea entirely helowtha 
great stratus cloud, which covers so lurgc n portion of the storm; and we may infer 
bIbo, that the production of the nccompnnying rain and the de]iressing ctlect of the 
((Mm's rotation on Ibe barometer, are chiefly conficwl within the same vertical 
luniL In regard to rain Ibis result is iu necordance nilh observatione on the quantity 
rtich ftJls at different elovalioos above tho earth's sarfaoe ; and in the case of the 
t&rouieler, a lite accordance la shewn in the diminished range of the mercury in 
siurms which is found in ascending from tho ocean level, 

" The general height of the great stratus cloud which corers a storm, in UioiB 
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porta of tho Unilod States which are nonr tlie Atlantic, cannot ditTer grcallj fton 
one milo ; and perhaps ia oftoncr below than above this elevation. This estimiw, 
which is founded on nmch Dbservation and comparisoD, nppoarg to comprise, at Ik 
least, the limit or thickness of the proper atorm-niml, which constitatcs llic re- 
volving gale.* 

"It is not supposed, however, that this disk-Ii^e stratam of revolving wind is of 
eqnal height or thickncsa thronghoot itaesteQt,nor tliat it always reaches neaf to 
the main canopy ofatratus clond. It ia probably hijjher iu the more central portioni 
of tbo gale than near its borders, in the lotv latitudes than in the higher, and mi; 
thin out entirely at the extremes, except in tlioac directions where it cmitcidoa with 
an ordinary current. Moreover, in large portions of its area there may be, and o(t« 
is, more tlurn cno stunu-wind overlying another, and severally pertaining to cM- 
tignous stoniia. In the present case, we see from tiie observatioits of Fruleisor 
Snbu. and Mr. HCRSlcit at Amherst, Moss,, and at Homdcn, Me,, (115 and ISif 
of Mr. Redfiglo's Memoir) that the tme storni-wind, at those places, was EapK- 
impoaed on another wind ; and various facts and observations may be adduced to 
shew that brisk winds, of great horizontal extent, are often limited, vertically, la> 
very thin sheet or atratum." 

333. A more ready moanH, however, of placing this clearly before 
the mind of tlie plain seaman is the following — 

If he will take any Mercator'a Chart of which the scale is one inch 
to a degree of longitude, and lay close down upon it the thinnest of 
the two Horn Cards with this book, the storm-circle marked upon the 
card will aiout^ represent a Cyclone disk which reaches one mile in 

* Jfotef'imi Ihe American Journal <■/ Science, Tel. XXXI. p. 137-1 28. If a Ml 
bo eat from the thin paper of Chart IV. (Mr. Kedfield's) of a siie which will 
represent one thousand miles in diameter, it will be found to have a thickneas whidi 
represents more tlian a vertical mile, by the scale of the Chart. A disk of the i 
size, but on a scale representing a atorm of but 400 miles diameter, if cut [rom Ibe 
paper of this Journal, will alao represent more than a mile of vertical thickness 
the atorm. These and other analogoua considcratiorm, deserve the attention of 
those who may think that winds are mainly induced, and supported by movementa 
or iuflueneea of a VBrdcal character or tendency, It might he useful for those hold- 
ing Buch views, to attempt to draw out the supposed paths of vertical induction, 
and geographical progression in the winds, on an accurate and uniform linear »"■* 
vertical scale, for the purpose of attaining a more precise standard for estimating 
the supposed vertical aciion or influence. 
t About. We do not require exact accuracy in these things, but the calculatioa 
n round numbers: that on a scale of one inch toadegreethe 360" would reqnin 
a globe of 360 inches in circui 



ir ISO inches in diameter, and S,OO0 a 
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height, and jot is ISO miles iu diametor, so tbat ho might suppoxo Iho 
minutest microscopical atom or grain of dust below tlio Horn Card to 
lie a. ship, and if he whirled the card round, he would represent tha 
action of a rotatory storm, and ita relntion &a to height to the si 
lliee of the ocean. 

33i. He will then have to bear iu mind for the future, that in 
t'yclone he cannot be so much said to be enveloped in a moving column 
of whirling wioda, aa to be caught in a thin flat disk or circle of such 
Ktiids, which may be from 100 to 1000 miles diameter, but only 
from one to three or four miles, or perhaps at most five miles high 
and that from sueh on elevation as the Peak of Teucrifte op Moi 
Eoa, Lo might perhaps look down upon a stratum of 8torm-ctoud» 
beneath which bis ship was cutting away her masts or foundering in 
fthniTicane: juat as travellers in tho Alps have looked down upon 
thonder or hail-storms which were devastating the com-fielda and 
Tineyards of the valleys below. In the section on backs of eli 
we stall shew that hurricanes (Cyclones) have been, pretty nearly, 
eecn from elevations ! 

333. To assist the reader further in forming a correct idea of what 

& disk of storm of moderate eitent and height is, I have also traced 

below the framing line of the Barometrical Chart, dotted lines repre- 

wnlJDg the disks of Cyclones of 300 miles in diameter, and of ten, 

nrenand three milca in height, with a supposed vortex v. at tho centre 

'vfaicli ha,B a calm of ten miles at its buae. He may from this estimate 

it it would be if five or even Hftcen miles high, and how fallacious 

our notions are apt to become when we consider these atorms as 

wUrling columns, and insensibly go on to liken them to water-spouts 

M to height, which it is evident thoy cannot at all resemble, since 

their sizo (diameter) may be said to have been in many cases estimated 

to a few miles with tolerable correctness ; and in frecjuent instances 

the next stratum of clouds above the storm, either at rest or moving 

dtogetber differently, has also been clearly distinguished and noted; 

that we may boldly afhrm that at most the height (thickness is thA 

P.(£uDeter of the eartli) : ISO iaclies ;: 1 mile: to .015 inches. Now 1 

i£iire abaul l.a in<:he3in thickness when dose togetlicr.EO thai; each a 
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peartd in a quiescent stnte, as if the statni was confined to an altitude little ahm 
tlio surface of the globe." 

We have many inatancea on record, indeed, in whicli, at the onaet 
or towarda the close of atomiB, the upper clouda have been aeen 
moving from 8 to 16 points differently from those in the atorm below, 
and the weather above appeared altogetlicr fine. And the vfhole ten- 
dency of thia ia to shew that not only a Cyclone has no reeemblaiica 
to a column, but that it may be at the centre and towards ita edges, 
nothing more than a Tery thin disk. 

337. Banes OF Clottds. These are at times very romarknble on 
the passage, or approach of, and during Cyclones ; and there is no 
doubt that the clouda and other celestial objects, carefully watched, 
may often afford the vigilant seaman far more advice and warning 
than is usually suppoaed. We are perhaps too much accuatomed to 
rely on our inatrumenta now-a,-dayB, and we neglect these signs, 
which muat after all have been the barometers and simpieaometem of 
Dbaee, Cavehdish, Dampike, and all our daring band of naval and 
commercial navigators up to the end of the laat century, and etill are 
BO for our hardy fishermen and coasters. Some of these aigna may at 
least servo as corroborative indications, and the careful observation, of 
them (to which indeed I am desiroua of directing attention) lead to 
farther and perhaps useful knowledge. 

33S. It aeema certain that Cyclonea have been frequently seen as 
forming thick banks or walls of cloud at a greater or leas distancd 
from ships which bavo escaped from, or have afterwards been caught in, 
or by the common and too frequent error have aailedinto tbem. The 
following arc inatancea. 

Colonel Eeid, p. 47, 2nd Ed. givM a letter from Mr. Mohdbl, 
Master of the Castries, West Indiaman, wbo aaw a bank of clouds ao 
thick and cloae, that in broad day-light at 3-30 p.u. it was taken for 
land by all on board, though at the time the ship was 350 miles &Dm. 
St. Lucia, at which island a severe Cyclone was felt on the following 



The Master of the ship Skakespear, in a Cyclone in the Atlantic in 
32° N. 79° West, in October, 184.8, which I shall again refer to, in 
speaking of the rod sky, describca the appearance of the clouda "as 
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tlie ship TCas running out of tbe stoim, like to a thick djirk fog blowing i 

away to the North and Eaat." 

Dr. PicrssoNNEL (Phil. Trans, for 1756, p. 629) Bays, that being J 
ipon Grande Terre, and viewing thence the whole island of Quada- 
iuupe during a Cyclone, 

" 1 obeerved thnt llio storm, wbicii had affocled us in the oighl, was now very riolont j 
npoL ibe island of Guacliiloupe ; it was a frightful thick, black cloud, and Hecmcd 
lilt,* and gruiitaCing towanis the earth; it occupied a B]>ac(i of about live or six league! 
ia front, and above it tlie air wm almost clour, tlicra appearing only a kiud of mist." 
The distance from tbe centre of Grande Turre to the centre of Gua- 
ilabupe ifl about 20 miloB. We cannot judge what the horinoutal or 
vertical angles were from what is here enid, but the description remark- 
ably accords with the following from Balaaoro and Point Palmiraa. 

"At Bolasore, Mr. Bono, Master Attendant, intbrms in« that the gale of Junev 
1H39, (see First Memoir, Jour. As. Soo. Bcog. Vol. VIII ) was foretold hy the 
bkftnesa of the heavens to the Eiistward.'' 

"lu the Duke qf Torh's hurricaue in l^HZ, though it did Dot reach to BaUsore, 
:3 miles to the S.B.W. of Kedgeree wbera that vcaeel was lost, the batik to tlio 
l^n^licnrd in the heavens so plain!/ indicated a gale that everj person barred up his < 
r- and nailed them. We liad onlj a good top-gallant hrecM. 
\\t. RicBABDsan, Branch I^lot in the H. C. Service, also informed me, that 
■ ;: tliia hurrioano, while ho was driving about with all his anchors gone, some 
.'t :igcra vvhoin he had previoaslj' landed at the Blacit Pagoda were upon the top 
nnd felt no eicessively riolont wind, though they latn the horiaoa very blocit, 
. . ',ke 9ca dreadfully agitated to the N. East." 

I Prom the Black Pagoda to Kedgeree, and the centre of the Cyclone 
«■ to the South of that place, the course and distance ia about 135 
miles, and I have placed tbe line of the track of thia Cyclone {j. on 
uiir Chart No. III.) 130 milen to the N. E. of the Black Pugoda. 

In the China Sea, the brig nrpj'nie, which narrowly escaped running 
into a tjfoon by being on that quaiirflut of it where the wind was foul 
Jbr her, states in her log, abridged inniy Vlth Memoir on the storms 
of that sea, that they " saw a heavy bank of clouds to the E.S.E." 
Mariners ao often see this appearance of a hank of clouds, that when 
Jiey mention it we must take it to be of a remarkably threatening 
and. I have many such instances on record where there is no doubt, 
• Frorai flashes of lightning, I presume is meant, or the cfFoct of the sun's rays. 
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to mj mind at least, that ehips have eceu the banks of clouds formiog 
the outer verges of atorius; much resembling, as we may suppoBB, 
those which surround the upper extremity of a VfBter-spout. 

839. The cases also in which ships have seen remarltoblebaukaor 
walla of cloud eurroundiug them wholly or iu part, or as just ijuoted 
nt p. 270, where the clouds have been bo dispersed in the zeuith during 
the utmost ftiry of the Cyclones, as to allow the clear sky or stara to 
be seen overhead, are by no means uncommon. Colonel Bstn giTM, 
p. 116, the log of the Duke of Manchester, the master of which ship 
in a Cyclone iu 32° North, 77° West, in the month of August, saja— 
" A most extraordinary pljsaomenoD prasentcd itself la nindmiTil, almoEt in u 
instant, resembling b Eolid blitck perpendicular wall, about liflcea or iwont; AegrtU 
above the horizon, anil disappeared altnost in atnametit; then in the same time rawli 
its appearance, and in five seconds was brokcD.aad of Tar as the eye could fee: fron 
this time to midnight, blowing a most violent horricancwith a most awful croeMc* 
breaking constaulty on board fore sad aft." 

In LuKB HowAHU's Climate of London, Vol. III. p. ISl, it 
letter from an officer of H, M. S. Ihrtarug, giving a capital account 
of a Cyclone (Sept. 30th, 1811) off the const of North America. 
Barometer fell till mercury was out of sight (to 28 ius, probably)' 
The scenery of the sky it is impossible to describe. JVo horUo» 
appeared, hut only a something reaemhUng an immeme icall within Itt 
yards of the ship. 

Capt. G-. J. 0. Smith, of the American Clipper Barque Merataie 
homeward bound from the Straits of Sunda, describing a very remark 
able Cyclone in 25" S., Long. 66° East, of which the track seems muo 
to have resemhled that of the Futtle Sozaek'a, marked VUI, on Chai 
No. II., says — 

' ' At daylight the lower stratum of clouds clcarci] nway , and ao awfiil sight appeim 
from N.W. to N.E. being a heavy solid moss of black matlor about 30 degrees hig! 
We were able to tee it but for a few minutes as it commenced to rain again 

These black niassea were no doubt the dangeroua central portions 
the Cyclones, in which ao many fine ahipa have disappeared. 

I have already alluded, p. 270, to tlie wliirlwiud of the Pa^ueh 
des Mera dti Sud, which ia certainly an instance of the bank of cioul 
surrounding a vessel in a Cyclone. 
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Cftptain MiLLEE, of the Lady Clifford, whose good management I 
have adverted to at p. IGG, observes, as the Cyclone was approaching, 
and before it was travelling past to the N.E. of him, and while his 
bnrometer had as yet fallen but very little, being at 30.05 iit noon, 
and at 29.91 at midnight, that — 

" Towonla ereniiig n thick cloiul or bank gBtbcred in the N. B^ and a long swell 
set in frora that quarter.* At 10 p.n. the whule skj waa orercaat aad the liaroioctar 
began to fall." 

I have quoted at length, at p. 14S, the cupitul inatanceof the Earl 
of Ilardicicke, Captain Welleh, who undoubtedly saw the body of 
the Cyclone which he avoidod, in the bank or arch of clouda to the 
North and M.W. which he describeB. 

In the Nantical Magasine for January, 1847, ia an excellent account 
of ft tyfoon- Cyclone iu the China eea in September, 1842, by Captain 
ILaxL of the Slack Ni/mph, who al^a saw diatinctly the body of the 
storm approaching. He Bays — 

"Towarilfl eveDitig I observcil a bank in UieS.E. Night closed in and water con- 
linaing smootb, but the skj looked wildish, the ecud coming from N. E„ the wind 
■bont North. I was much interested in matching for the commeDccment of the gale 
which I now (felt Bure was coming, conaid-ering that Colonel Reid's theory being 
correct, it would point out my piiailion with respect U) iis centre. That bank in the 
S. E. mQBt have been the meteor approaching, and the N. E. Ecud the outer N. W. 
junion of it, luid when sC midniglit a strong gale came on about North lo N.N.W., 
I leU certain we were then on its Western and Southerly verge." 

In the letter of the Commander of the Judith and Esther to Colonel, 
Eeed, p. 75 of hia work, it is atated at the conclusion of the huiricane 
(Cyclone), 

" At 6 P.v. Che gale abated and the sea fell fast, the appcsronre of ibe sky at this 
lime was very remarkable, being of a deep red colonr to the North, and looking 
^^^n* ^"^'^ t" ^'^ Wtsi, OS if the gale was movmg in that direction." 
^^Kthe same kind of appearance after a severe Cyclone in the Arabian 
^HP|i IB noted by Dr. Malcolmsoit in hia account of the Seaton'a 
^(lisastera, quoted at p. 270. 

Colonel Eeid, p. 27, speaking of the Barbadoea hurricane i?f 1831,^ 
r which also devastated 8t. Vincent, eajs — 

• ^ee page ITS for what ia field (here of distant swells. 
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"A gentlemau oF tbenotne of Siuoiis, nlio had resiilcd fur luHj yeaia in St. 
Viiirant, bad ridden oulnt daj'-ligbt, and was about a mile (him bis boiiEG,wheii be 
obeerved a cloud to tbe Nortb of bim so [brcatcrdng in its appearance, tbab be bad 
never Been any Ibing bo alanning during bis long residence in tbe tropics : be 
described it as appearing of an oliie-grecn colour. In expectation of terrific 
neatber, be bastened home lo nitil up bii doors and windows, and to bis precaution 
attributed tbo Eafelj' of bis house." 

Colonel Reid quotes aleo the log of the Hawlins, in which, after a 
Cyclone, is noted " A dismal appearance to the N.W".," and Mr. Eed- 
piELD and Dr. MiTcnuLL of New York, as Btating that the labouring 
people in N. Tork had learned to prognosticate from what quarter 
the wind would set in, in their Btonns, by noting where " the haze or 
cirrui which appearing at sunset indicates its approach," first appeared. 

I have found and could quote many more instances from recent 
logs sent to me since this class of ohservationa was first nrged on the 
attention of mariners in the first edition of this work, but for brevity's 
sake I will cite but one more, differing a little from the foregoing. It 
occurs in the paper of Commander PisnuounNE of H, M. 8. Sermeii, 
already alluded to at pp. 38, 39. Speaking of a Cyclone, which he 
allowed to cross ahead of him when off the South Coaat of Africa, ho 
say 8 — 

" While steering along Ibe land with tbe wind fhun the N.W. which changed Vo 
W.S.W. and West, and increased in force as wo opproacbcd tbo centra, it crossed 
BheB<1 of us. About P.M. tbe position of [be centre alfcam of ua, as we conceived, 
was distiactly viiiblc ; dense maasee of cloud in a state of agitation, yiWi. a. blaoib 
Bpace in tbe^cntre moving awaj to tbe E.S.E. JvimciHatelg aSUii tlie passage of 
tbeae masses of clouds abaft our beam tbe Boiomeler rose rapidly." 

The " blueish space " here described might veiy possibly be an 
electric light or the reflection of the sun's rays in the central space, 
or the disk of the Cyclone (see the following section) might have beeai 
lifted up, BO as to allow tlie position of the vortex to be discerned. 
The fact is always an important one and of high value from such good 
authority. 

340. Signs of appkoacbisq Cyclokes. 1 have remarked in 
the section on the banks of clouds, that it may be well worth the 
careful seaman's while, to observe watchfully the atmospheric and 
other signs which were the barometers of our forefathers. Aa there 
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are many dispersed notices of Ihoac indications, and these would 
require much detail to expluin tbem, I bavo thought that, both to save 
apace and to enable the mariner* to refer to them at a glance, the form 
of the following tables would bo the ahorteRt and best in which to 
Bet them out for ourpurpoae. I have divided them into Celestial and 
Terreatrial signs for greater convenience, and followed them by a few 
remarks on some of the pliainomena. It is not intended by anything 
that may be said, or cited from others, that the seaman should consider 
any one of these aigna as a certain prognostic of a coming Cyclone, 
but he will allow readily that in certain seas, and at certain seasons of 
the year, hia attention ant^ that of h'u ojficert cuiMtoi be kept too much 
awake ; and any ono or more of our signa may, by inducing a closer 
look-out on the barometer and aimpiesomcter, give him from an hour 
t-o six hours more time for bis procautions, whether at sea or in 
_ harbour. Of time no class of men ithould better know the value than. 
Ifkilors, and none should more anxiously ponder upon what " the little 
loud no bigger than n man'a hand, whlcli riseth out of the sea"* 
bay portend to them, and to the lives and property with which they 

) entrusted. 

) The barometer and Btmpiesometer too, it should be borne in mind, 
^re not always perfectly faithful advisors, for any complication, such 
as the approach of double Cyclones, or a Cyclone crossing or travel- 
ling against a strong trade or heavy monsoon may affect their indi 
tiona. " Instrumental observations," aays Dr. Buist of Bombay 
" are not the essence of Meteorology, if unaccompanied hy due dis- 
cemiag of the face of the sky." 
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Hilts clear of clouds an< 
foga. Noises in lavema 
or wells like a storm. 

Moisture on walls and 
pavements. Moontaina 
clearly defined : some 
with thick clouds like a 
■heel, distant hilU re- 
markably clear. 


1 

1 


Sea bird* come to 
land. 

Water fowl fly abonl. 

Swell rolls in, thoagh 
hurricuoe is at 600 
miles distance. 


i . 
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ii ! fill 1 1 fel m 

ii-l sfiiiiii.ni m 

III 1 immii i-^m ■ 


II 
1 


West Indies. 

West Indies. 
China Sea. 

Bermuda. 

Western Coast S 
America, Coast ol 
Peru and Chili. 

Coast of Mexico, 
for the IforUt. 

m 
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III 
Hill 

lull 


^- 


Tfae motions oflbe brandi- 
es of tree* ; not lent for- 
ward as by a stream 
of air, bul constantlj 
whirled about. 

Water risiiig in wella and 
pond*. 


i 




1 

i 


(■ Remarkably clear, so that the 
) lead is seen at great depths. 
j Boils, as it were, before thewind 
(. comes on. 

the calm preceding the Cyclone, 
appareiillj/ in a state of ilupor. 
Gossamer webs appearing in the 
rigging. 

usual cnrrenta and aete of tides. 
Tideaearlier (or later) than usual. 


1 


West Indies, Bar- 
badoes. 

West Indies. 
Bay of Bengal. 

W. Coast of Aus- 
tralia. 

Bay of Bengal Sand 
Meads. 

Balasore. 

Ningpo. 


1 
< 


111! m H 1 1 
sill iim i ! 
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Beuabeh OS Tiu FoREiioisa Takle of Signs. 
'■'.11, Bed StJK, Sky, asd Lioht.^ — In thia table we find tliat the 
t^'lr.cPB of the Bun, is a eotnmnnly known sign from the Mauritiua to 
Ctiina anil the Pacific. It is also noted by Virgil for the coasta of 
I Italy.* We shall examine this with the remarkable red colour of 
&« clouds and of all objects, which is so weil known at the Mauritiua 
Ki precursor of the Cyclones there.t 

It is very certain that this phsenomenon of red sky, red clouds, and 

red light does occur as described, and moreover that it must therefore 

occur under unuHual circumstances; for were the conditions which. 

occaaiou it usual ones, it would frequently be seen, and be no sign at 

ill. It is its rarity, its appearing only at one season, generally, we 

may suppose, closely preceding the Cyclones, which has caused it to 

be specially noted as a sign. 

It is very difficult to giro the plain seaman an idea of the causes 

. Ii may produce this apparent excess of the red rays of light over 

' 1 hers 1 and indeed meteorologists would not altogetlier ag[ree in 

I "jif views were tbey to undertake the explanation, not only of the 

np;)earancc itself, but of why it should be seen at particular times; 

aud it is not the object of this work to explain cflMeM, but rather to 

i!i-al simply with effects, and to point out here and there the researches 

\>liieh may lead to the discovery of cnusea. Hence we shull only 

Irifctly say, ihut probabli/ the red colour of the sun and sky on this 

occasion is due to the absorption of the greater part of the blue rays 

ol' the sun's ligbt,J which thus will leave only the red and yellow rays 

to form red, orange, Rod yellow lights of various shades and intensities, 

.,'roeiia and violets being so faint, from the want of blue, as to 

■ ill power of actiug their part in producing pure white light. 

■ ;l:i. How this absorption aod retraction of the rays (for both 

probably occur) take place, we cannot readily say. We know by the 

" L Gcorg. V. 433. 

t On a recent occasion it occnrred in Calcnitii; and the general remark amongat 

" T^ons who kneiT ihe Mauri tins, anil with Creoles of the island roaidiag in 

:ita, was immediatoly, that a htirricune woalilhave been cxpeuted at that island. 

; livery seaman, I hope, knows thnt the pnro wiiVe light of the cnn is a compound 

I •" lilt seven prismnlic eoloura, whith arc themselves compounded from the red, 

■ JtUow, Hud blao ravs. 
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cxperimcuts of IlAseENFEAfz anU others, that the light of the 
paBBiDg through dense strata of the atmosphere, or aa at sui 
through B much greater cstent of it, loses a large portion of its bh 
rays, and we may Buppoae theoretically, ivhen the redness oc 
noon-day, that not only tho light has to force its way through a den 
atmosphere, but also through clouds of at least three different kind 
the common fog-clouds, the invisible clouds (266,) and perhaps snoi 
clouds.* 

It is also not improbable since, as will be presently shewn, itoccu 
by moonlight also, that it may be really an electric phsnomeuon, 
due to tho polflrization of light by the diak of the Cyclone. 

The attentive mariner, then, will bo satisfied to know that this n 
light must bo produced, like the Cyclone, of which it is in oertai 
parts of tho globe the warning aign, by some peculiar state of 
atmosphere, in which causes are at work that he is ignorant of, ba 
which will produce efFccta against wliich he must be on hia guard 
and that it is not a mere chance occurrence, which has been superat 
tiously made a tign of by the ignorant. Tho blue light mentioned 1; 
Colonel B£iiJ, p. 3G, as having occurred at Barbodoes and Berimij 
mark able. 

343. For such of my readers aa may not have seen, and may then 
fore be desirous of having some description of this red appearance, 
insert the following : 

Mr. BiBNETT, passenger in the ship Hxmouth, \a the Cyclone « 
May, 1840, of which the log is priut«d by Mr. TnoM, Track 
Chart II. says in a letter printed iu the Calcutta Englishman, whicll 
ery graphically and minutely describes their distress — 



jt extreordiDary pliaiaomeitiiiir 



ir before its lime, tbough there w 



" On the momirg of the 30th, f 
the day appcitriiig to break full an 



• Clouds which nra well-known to neronauts and to travellers in high 
and are in fact the frozen fog-cloud. Then each of these cloniis may be, and ]i(il- 
babl/ is, difforently electrified, which again maj vary their properties of reflecBOf 
or refi'acting the light which reaches the earth. The fact that even strata ef 
(invisible clonds?) are in opposite slates of cleciricitj during a cnlia, has hoM 
tinctly shewn bj M. M. Peliieb and ButQCEaEL. See Peltier sur toj_ 
Introduction, p. VII. to IX. 
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tint break in the heorona, rmm which it could ]<<i seid light bnike; all waa ta 
liimugb Ihe mcdiiun at bright crimson. Sails, men. sen, and oven gray clouds, q 
\fareii as acted on by r Clnude Ijirraine glaaej it graUiiBlly dccranttd till suo-rise 
The \st of Muy was one oE the most lorely days I ever rcmemhor to have witnessed M 
■Ed on it, and the 3nd, nc made the Gral two Toir runs we had had, bat tbe H 
linned atill naaceonnlnblv high, and was running against the wind." 

'File Esmouth wbs dismasted on the night of the 3d and momiiij| 
(if the 41h. Captain Bidkn, in the log of tho Prineeti Charlotte t 
Waleg, Track i. on Chart No. 11. eays— 

m the 26th, though dark and cloudy, tbe sea was completely ti 
§iritb a red colour," 

In a newspaper account of the Northumberland!' a Cyclaue, Track ij 
D Chart No. II., 

"Tbe approaching atonn was Indlcaled in tho morning of the 6th by a (all in tho ^ 
le-hnir inf^ (?} and a pccnliar brick-dust, hazy appearance." 
a the log of the ship Sulimany, in a heavy Cyclone in 10" S. 85" 
I April, 1848, in which she was involved in the centre, occurs 
e following remark, after the shift of wind when it was " impossible J 
for it to blow harder :" " From 8 to 10 p. m. vivid lightning with a J 
remarkalile red appearance to the S. E. throughout the night" 
lightning is noted before, and this it will be observed is at night and ] 
(tlie wind beiog at 8. W. and West) io the direction of tho centre of \ 
llie Cyclone. 8ce also, at p. 149, Captain Wellee'h notes ii 
sbip Earl of Hardtviche, in which the red lurid haze and red tint of J 
every thing on board, is noticed. 

In the newspaper account of the Mauritius Cyclone of January, 
16-44, in which five vesscla wore lost on one spot only, and much othor 
damage waa dune, it is remarked, that " In tho course of the day the 
wind had shifted from N. E. to N. W. and the »un went down in the 
jnid»t of frowning clouds of a lurid red colour, which but too truly 
foretold tho approaching bad weather." 

The following is from an old work, reprinted in the Wautical Maga- 
zine, Vol. for ISil, p. CGO, under the title of " Eolian EcBearchcs," 
and I extract it entu-c aa shewing that it is probably sometimes an 
• Mc. Thom, p. 9fl, gives the Log, which says that ttie apiiearaucc lasted for five 
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atmoapheric appearance, and not owing to reflectionB or refraction 
of clouds : 



"Somelimei tbore appears fi 
proceeds the fierj tempeet, in i 
Canea end whirlwinds havo si 
Rnliro conflagralion of the ai 



-St, like aflftming cloud io the borizon, from vlH 
most astODifihing niaiiDcr, and some of these he 
Em'd so very terrible, ba if Ihere bad happened oH 
and Mas. 1 was inform'd l-y Captain PaowB 



Stepney, & person of great experience and integrity, that in one of his TojJgeil 
ths East Indivs, about the ITth degree of South latitude, he met with a CcmpeEti^ 
(his natorp, towards the coast of ludia; of which I had Bome particulars extrutel 
from his Journal: First, contrary to the course of the winds, wbich they espeded ' 
be at Sonth-eajt, or between the South and East, they found them between the Ei 
Bod North, the sea eslremely troabl'd, and, which was most remarkable and dre* 
fnl, in the N.N. W., North and N.N.E.pnrtaof the horizon, the sky becnn 
fully red and inilam'd, the stiu being then upon the meridian. These wc 
omens of stormy weather, which aitarwards Iiappen'd according to their 
and as the darkneas of the night increai'd, so did the violence of the wind, till)! 
ended in an extreme hurricane ; wliith an hour after midnight, car 
height that no canvas or sayles would bold ; and seven men could scarce prteM 
thohelme. Bnt thai wliichi mention as mostconsidorablBte our purpose, wai,tM 
the whole hemisphere, both the heavens and raging seas, appeared but as ODecoUn 
flame of fire; and those who are acquainted with the reputation of this grave pen<l(( 
will find no just reason To distmst the tinth of the relation." 

In the Northern Pacific, in the H. C. S. JBuccleitgk'i Log, Trsckl 
ifi, cc, dd, on Chart No. IV, Mr. Lynn aaya — 

" At snascl the clonds predicted another severe typhoon. This appeBranWval 
that of remarkable dense and large clouds surrounding the horizon ut an altitude of 
about 10° or 15°, having thin edges tinged with a, deep crimson t)Dnicr, as if Uiuld 
with a ribbon of that colour, and reflecting an awful redoesB upon the sails, iriW 
af^arance had also prtefded tJieJbrmer gales, and which I shall c 
f llieir approach." 

344 In Dampif.h's description of a China Sea Tjphoon, in tb* 
aeeond chapter of hia Voyage to Acheen and Toniiuin, many of the« 
Bigns, and particularly the red banlt of clouds as above described 6^ 
Mr. Ltnn, and our banks of clouds of the preceding section,* may b» 
recognized. He aaya— 

" The typhoons are a sort of violent whirlwinds which reign on the coast of Ten- 




* In this and other quotations fi'om Dahfier, I am either quoting at second- 
band or translating, (mostly from the French), having been unable to proours tht 
work in Calcutta I The lUlita are mine. 



ntho ] 
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kin ID the months of Jplf , August, and Scpivniticr; [Iict hntipeii gnDurallj when 
moon cliangcB or beconiei full. Bod are altnmi always preceded by fincL, clear, and 
serene weather, accompanied by light and modorato winds, Thcao light hreewB 
rary from the usual nind of this lime of the year, which is mora from the S. W. 
and become North and N. E. 

" Before theie ■nhrrlKindt came on, ihere appears a heavy cloud to the y.E. which 
ii verp bleek near the horimn, but toaartU the vpper part it ii ufa deep dull rtddiah 
admir, higher up it it more brilliant, and ilien to its extremity it i« pale and of a 
whitish colour which dtuules the cyos. Uliia cloud ia frightful and alarming, it it 
lemetimae leea tirehe houre bfjbre the rrhirlrdHd comei,* When it begins to moTe 
nilb rapidity, yon may be anre that the wind will blow frcab. It comes on with 
violence, and blows for twelve houri more or less from the N,E. It is also accom- 
panied with terrible claps of thunder, with sharp and frequent lightning, and ruin of 
excessive Tiolence. When the wind begins to abate, tho rain ceases all at once and 
a calm succeeds. This lasts thus an hour more or leas, then the wiod coming 
from about H. W., blows with at much violence from that quarter, and as long as it 
has blown from the N. E," 

345. In the West Indiea and Atlantic, we do not find in the pub- 
lished works this appearance of a red sky flod red light sufficiently 
marked to assume it as a frequent, if not almost a constant sigQ of an 
approaching Cyclone. At pp. 73 and 88 of Colonel Eeid's work.we 
find it caaually noticed only, but not in such connectiou as to autho- 
rize US to call it a premonitory sign there. I am, however, informed 
by Mr. J. Palmeu, Chief Officer of the ship Gharleg ^err,that before 
the Earbadoes Hurricane of the 26th July, 1832 pr 33, in which he was 
wrecked in Bridgetown harbour in the ship JPaciJte, tho red sty 
was distinctly seen at sunset and during the night preceding the hur- 
ricane. It was like a cloud dark above and red below, which hung 
all oTor the anchorage. This cloud came in from the 8. "W". and the 
Hurricane began at J p. 9 a. m. nest day. 

In a chronological list of hurricanea in the "West Indiea, mostly 
from the Annual Eegister, published in the Nautical Magazine for 
Sept. 1S48, — it is said, speaking of the great hurricane of 1780 at 
Barbfldoea, that " The evening of the 9tli, preceding the storm, was 
remarkably calm, but the eky was aurprinngli/ red and fiery ; during 
the night ranch rain fell, and at 10 a. m. on the 10th, the storm com- 




TTiiS is enectly a bank of toloured clouds indicating a CjC 
the N. E. or E. N. E. like many of our trucks thcreabonla. 



one coming dowii^^^J 
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inenced. In a iletailod notice of the recent Antigua Hurricane of 
2lst August, 1816, the allernoon and evening of the day on wbidi 
the Cyclone occurred ore thus described — 

" Daring the afternoon and Inlter part of Monda}' last, heavy masses of i^londi 
gathering imperceptibly from alldircctioiu, and banging motionlcM, together witba 
eeDiation of appreesire heat and ctofencse, aa iFn vacnom existed in the atmo^here, 
uccaaioned some comments, but as the barometer did not indieate nnnauHl severitfoT 
weather, it was coojccturad by the propTietic, that a dash of rain, accompanied, psr- 
ha[is, by a few electrical diBcbar^>es, wonld he the only rcBnll ; the rtdnea cf the ilif 
and Ibc sudden bursts of oceosiouul eddiesof wind at sunset, howerer.produwdiiome 
anxiety, though not safficient to induce any very precautionary meaaorea of aecnrity. 
As night came on, thew gusts of wind incrottsed in gevcrity, and serious fears of an 
approaching storm began to be entertained. At 1 1 there was every appcaranni of 
an approaching tempest, though the mercury Lad only fallen one-tenth. By 11, the 
wind was raging furiously, wi[h inceasant Tivid flasbCB of lightning, thunder, ani] 
floods of rain, A few minntcs before I o'clock themarcuryftll tvro-tcnths in an in- 
credibly short B[iaec of time, and by half-past one it had fallen tno-tenths more, being 
then in several barometers at 29.40. By a u'olockithad risen throe- tenths." Thii 
extract probably gives a vciy fair average account of the onset of a '(V^ost India 
Cyclone. In this case, it was passing to the Southward of Che Island ; the veering 
being from B. and N. E. to Euat, 8. E. nnd S. S. E." 

In the Atlantic Ocean, by a report forwarded to me by Captain 
IIcTcniNSON, of the Bark Mandane of Liverpool, of the Log of the 
British ship SAakespear in a Cj'cl one of which the calm centre pused 
over her in about Lat. 32° K., Long. 79° W. on the 18th Oct 1848, 
Barometer stated to have fallen to 28'00, it is stated that — 

" For three days before they had the ^alcs." " There woa about an hour, or near 
before sanset, a blood red sky to the Westward, and also to the Eastward. Hm 
tliree strata of clouds wore shaded with red which seemed to be teflectod from then 
to the Westward, the whole baving a peculiar appearance which bad never been 
seen before." 

3!C. Since the first edition ofthis work, I have found two undoubted 
nnd higtly remarkable instances of this red light, occurring in the Bay 
of Bengal and at niifht. The first ia from Captain Nobman McLbod 
of the ship John MoViccar, who was in the ehip Albion, in the ion- 
don'g Cyclone of October, 1832, track i. on Chart No. III. His letter 
Bays, after describing five days of oppressive calms and other mgua, 
which I shall elsewhere allude to, that on the evening of the 5th, in 
Lat. about M". bf/ N. Long. 89^ East,— 



I 
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"AtBanMElheies and tikj beoame all on a sadden uf s bright Bculet oobiir, 
doDotmaember over seeing It w red bcfuro, even to the very zeoitb, and all ruii 
tlie horiion was of Ibis colour, 'i'bo lea appeared an ocenn of cucliincnl, anil the 
ihip xnd ever; ibiiig on bi>urd Wbul na if il ucre dyed witb [bat colour^ the 
llty kept this appcarunce till nenrl; midiii);bC, and it only diiaiui^bed as it came on 
toraia. No sooner whs tbis pliiuaoim'non over, Ibaa ibe sea became ta if it ' 
ID on Bra witli pbospboric matter. Wb look up icveral bucket* of water, bat 
whli the micrMcope tew or no aninalcnlc) were dutected. Having loit my log, 
uiuiei giTB yon tlie temperature of the water." 

It will be observed that here tlic' red light waa prevailing from Bull* 
Kt till nearly midnight, or for 1 or 5 hourit, nnd the moon waa ftilto 
tlie 10th, so that slie was then 10 dnys old, aud must have given 
good light. The second instaofe is in the recent C'ycloue of October, 
1848, in the Bay of Bengal, forming the subjeL-t of my 18th Memoir 
/our. Ae. Soc. Beng. Vol. XVIII. It was observed by more than one 
of the many ships which felt ihe Cytlotie, but by none bo carefully aud 
remarkably as by Mr. VaIle, Chief Officer aud then iu ccmmaud of 
the Barham, «ho stated to me very carefully every particiLlar iu 
addition to his capital log. In the sccjuel to the abstract of the Lug 
1 have given the Bubstanco of this statement as follows ; — 

"In this case too, we have the singuIar,ond forscientific purposes 
the very valuable peculiarity, that the red sky occurred at night, viz. 
from 2 to 4 A.U., and at a time when the moon waa shining as 
Lrightly as it could lor the clouds, it being the day before the full 
moon when she had at that time an ultitudo of iU" or 50°. 

Mr. Vaile states that at this lime, the whole sky waa clouded 
itith dense, heavy looking olouda, some of which were opposite to the 
!i;ip on the side of the moon. The red colour eiteuded over all, but 
iiiia in patches, deeper in some purta than in others, and that some 
tbuda facing the moon, were of a very deep orange red, and that 
Ocearring at night it was more particularly remurked."* 

With respect lo the inatancea we have cited, we should 

* Captain Shah in a letter describing Clie hurricane referred to aboTP, St p. !3S, 
unlike 1-lib Dec. 1819, says, (on cbe evening uf ibe 13tb) "observed tbat pMtfi/ui- 
imdtrue eii/u the itark blood rrd shy, extending ail along the N. eastern qoadraQt, 
uid observed to hia officers to ' remcinber,' and tee if tliis >va3 not tlie forerunner 
ui a breeze not far off." ' 

h- d 
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remark that this light must somctiiDes linve beeu reflected and at 
others traDsmitted, and tlierpfore refracted light. Tt is to be hoped 
that future observerB will not omit to notice this phenomenon more 
in detail, bo as to inform ub of the state of the whole ekv at the time, 
position of the sun or moon, and every other particular. 

Captain Milleb, whom I hare quoted at p. 275, informs me thti 
in a Cyclone encountered by the Screw Steamer Lady Jocelyn in iLe 
Southern Indian Ocean, of which an nccoiint is given in the Nout 
Mag. for ISol, and which occurred in the storm Tract in March in 
that year, the red light, which was very remarkable, did not appeir 
till the Cyclone was moderating, 

The following phteuomenon, observed by myaelf at Calcutta, n»J . 
perhaps contribute to explain this of the Bed Light, 

Being, on the 14th March, 1851, at aunrise, on a broad road (tlw 
old course) which divides the Esplanade of Fort William into i«o 
parte, I obaer\-ed that I was in the centre of a low fog bank, perfnp* 
not more than 40 or 50 feet, at most, in Jieight from the ground, wd 
which was distributed over tbe Esplanade in unequal wreaths like tbe 
layers of a stratus cloud. On the metalled road on which I was, there 
was little or no fog, but it esteuded all over the grass tif the Espln- 
nade, and the breadth of the fog bank to the East was as nearly w 
possible i of a mile. I was thus in the middle of a broad, flat, &>*■ 
or etratus cloud, much as we may suppose a Cyclone to form upon > 
large scale, or when upon its desceut it brings down colder wr from 
above and condenses that nearer the earth's surface through which it 
passes. The sua was at this time rising, and aa soon as its disk va 
clear of the houses to the East (Chowringhee Eoad), which might re- 
quire from 5" to 7" of altitude, a very remarkable phtenomenou toot 
place, which would seem to assist towards the explanation of this 
appeirance. There was seen below the sun a complete semidrdei 
of a glowing crimson red, but haxy, light ; the diameter of the semi- 
circle passed in a horizontal lino through the bud's centre and 
extended about 4° or 5° on each side of him, and at its greatest inten- 
sity the line of the diameter about coincided with the upper level of 
the fog ; so that the effect was that of a section of half a complete 
cone of redrayi passing throngh a low, flut fog bank, and refnicted 
to Ihe eye. Aa the sun rose the whole became indistinct, the red 
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changing to yellow, aud tlie form of the halo* changed from a semwl 
circle to a hazy yellow oval. 

347. AppEiHAKCB OF THE Staeh. It ia probable that thetfl^ 
bodies may often afford to the attentive obaerrer a warning, in cor- 
roboration at least of other nigos. Captain LiNGFOED, in our table 
notes only a " burr" about them, which must be common in all hazy 
Etatea of the atmosphere; but Captain Rui^dlb mentions a " danc- 
ing sickly appearauce" of them.'l' In commenting upon this in the 
Memoir in wliich bis log is published, I have remarked that it may be 
owing to wreaths of vapour, and the intervals between them ; and I 
have also adverted to the tremors of objet-ts seen through telescopes in 
the mornings, as occasioned by the rarefaction of different strataof it, 
an appearance and cause usually well known to intelligent seamen. 
Meteorologists are also well agreed as to the u^ualoauaea of the scintil- 
lation of the stars, which I take to he the " dancing" alluded to ; only 
that it was so excessive that it gave an idea of motion rather than of 
mere scintiUatiou (sparkling) ; but they add also, what we ahould in 
future note, that apparent changes of colour as well as of brightness 
andplaceoccurin the stars, especially at the times when they are moat 
scintillating ; or the changes of colour may occur with the planets also, 
though they rarely sparkle. Thus a blue or red star may change to 
the pp s te colours, or become remarkably silvery and white for a 
h t t n and then return hack to its usual colour. All tlieae are 
matt s to be noted and carefully registered ; they may be the first 
rad ce f the actions going on in the atmospheric strata above, and, 
by th f (juency aud ccuatancy Jn certain circumstauces, may he 
far more useful as premonitory signs than we at present suppose. 

In three recent instances, all noted by good observers, this remarfc- 
ible brightness and twinkling of the stars with an atmosphere so 
clear, that the rising and setting of the stars could be almost seen 
like that of the sun and moon, has been noticed; the first by Captain 
Rhibe in the China Sea, preceding a Tyfoon off the coast of Luconia 
{Seventeenth Memoir, Jour. Aa. Soc. Beng. Vol. XVIII, ) ; in the 
second by Mr. Vaiib in the Barham in the October Cyclone of 1 848 
* Or ralber " glory," if halo a taken to mean a narrow circle, 
t Which was carefully observed j for the log says, " I thouglit at first my eyea 
deceived mo, but my mates observed the sunei I suppose occasioned by some densa 
itpoor," 
V ^ 
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in the Bay of Bengnl, and io tbe third instain'e by myself at Calctitti 

at the tirao of a severe and apparently atatioosry Cyclone nt Chittii- 
goDg, 120 milea from Calcutta, in May, 1849. Captain Suirb atatea 
that nt Singapore it is perfectly well recognizod as one of the wani- 
ingB of the approach of a Tyl'oon in the China Sea. 

In a letter received from Captain OaaooD, of the ship S&rsburgh, 
he states that this remarkable ck'arneBs of the night atmosphere 
enabling the etara to be Been close to the horiaon was alao obserred 
oif the Cape of Good Hope previous to the onBct of a Cyclone ia 
lat. 37° 20' S., Long. 12° 49' West. 

Captain Hudson, Master Attendant of Viingapafam, stafea in hin 
■report of tlie May Cyclone of 1851, (see 2l8t Memoir Jour. Aa. Soo. 
Beng. Vol, XXI.) that thia remarkably clear atmoaphere, amootk 
deep blue aea, bright stara at night, and distant hills of wouderial 
Jlstinetnesa are from his esperience invariably the forerunners of a 
Btorm on that coast. 

At Patchung San, Northern Pacific, on the day precediag the TJ,8,& 
Saratoga's Tyloon (see p, 273), it is remarked that the atmo^hen 
was "very clear, and distant objects seen with great distinctoess." 

Gbern LmHT OB Set. Captain Duncan, of the ship Date af 
'fTellingtoh, iri deacribing the weather prcvioua to the onset of a Cy- 
■clone gale in from Lat, 33° to 37° South, Long. 80" to 83° East, sayi, 

" At sanBet we hud a. beautiful aky to the Wostwarii; lishl lia^y ckiiicis ihaded 
from ileep crimson 10 the lightest pinfe, mth glreuhi of greca lietwccn ihemi neli 
,lhe horizon the green was ofa very deep colour. My pa^Epogere wcrv all Bdmiriii; 
it, I told them that old Bailor; said that greon iu the sky belokeaed no good, lad 
■^ it proved with us." 

■Captain JosES, of the barque Went, deaciibing au approaching 
Cyclone in the South Indian Ocean, says, 

"Towards aanrise, blowing very bard, &c. A heavy bUck bank of olondfl it 
N.E. wbicb had woodun looliing tops, and between the breaks in the bonk appeued 
tinged with a dull orange colour. Tliey mere venj grieii." 

The hght shade of green at twilight is a well known optical phw- 
nomenon (see Kaemtz's MeLeorology, p. 499) and may be frequently 
observed in clear weather furming part of the colours then illmai- 
nating the aky, and generally in euccession to the yellow, but when it 
becomes so strong aa to be remarked "in streaks," as here described, 
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it is doubtless an iiidk-ation of some cierniigenieiit io the uann! state 
of the atmoBphcre, to which the sailor who wiahcs to have time at 
Mb command cannot too closely attend. 

348. CtoBDs. Amcngat the cloud signs, light divided portions of 
ttiem carried rapidly on with irregular motions, seem to be one of 
ttie commoneat nigos, after the banka of clouds and red light of which 
ft have just treated in detail.* 

349, LiOHTiflNO. I have noticed in a preceding page the peculiar 
Und of Aurora Borealis-iike lightning noticed by Captain Bukdlk, 
tod the following is liis remark at length, with my note upon it, XI. 
Memoir, Jour. As. Soc. Bong. Vol. IV. ; 

"I observed those m™l ideations of ligliining more like tlie Aurora Burealin, which 
liiveweii in tlie north sea. or raihct mora like the Aurora Anatralis, which Ihiive 
tm off Van Dicmcn'a Land and Xcw Zealand. I have never seen it in low lati- 
tdM^ but as a precnisor of etrong mwther. It gradaally ligbtuns up the WcBtein 
krlioD with ■ sudden dark red t^lare. and (has Gickora about for a few leconds uAJ 
gndaall/ disappears, 

"Agmin visible to the W. S. Wcstwnrrl, the sullen red glare and flickering \i\_ 
Fling i midnight Gquallj-, sea. presenting flushes of phosphoric light in all directions. 

My note is aa follows ; 

"I have foand while corrociing this page tbr the press, a single instance in which 
llii.< remarkable kind of lightning is described. It occurs in otie of the replies to a 
'.'ircular, addressed, at my suggestion, by the Hon'Uo the Court of Dircctom, E.I.C, 
i'< ihcir retired officerf, requesting information on stonn.^ in the Indian Ocean and 
I'iiina Seas, by Captain Jensiks, Qien commanding the B.C. ship Citi/ qf Lanion : 
who says, speaking of an approaching burricaite in March, 1816, in Lai. 12° to 
18° South, Long. 78° to 76° East, for which, warned by his barometer, he was pre- 
paring ; ' At 7, the ajipearaiice of the atniosjihore tdtcrcd, constant yiyid lightning 
rsacmbling in the distanco the Konhcrn lights, with frequent hard gnats of wind,' &c 
Weaie not to suppose from its being so UDfrequentl; noticed that it is thtfroJbre of 
iinusDol occurrence ; seamen arc so accustomed to lighlniag, that they rarely take 
Die (rouble to describe it," 

The foUoiving note ia by Captain Stewaut, of the ship Hajasthaitf | 
printed in my Fourtoenth Memoir. It refers to the approach of a, fl 
noall but severe Cjlone, eiperieuced by him in the Arabian Sea— 

* Double arched squalls too have been noticed in the Bay of Bengal and Southern 
hdian Occao, when in close pi'0!timily to Cyclones. By double arched sqaalls I 
oean R^nalls rising with two distinct and sharply defined black arches, one within 
ind below the other at some IQ" to 20° distance, and usually rising with great ra- 
r ■^^^*'*^ |i]oiviDg very sharply while they lasl. 
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" On the evening of the 4lh December,* I observed a remarkable kind of light- 
ning to the North Westward, shooting up perpendicularly from the honmn id at£Skt 
or columns of two and throe at short diatances ; it vm not at all bright, bnt radicr 
of a dullish glare." 

In the October Cyclone of 184S, in the Bitj of Bengal, just re- 
ferred to, Mr. Vaile also notes in the Barham'e Log, at tlie ajiproach 
or rather shortly before the settling down of tlie Cyclone, that " the 
lightning has a very peculiar appearance siinilar to the flash of a gun," 
and upou farther conference with that gentleman he compared it both 
to the flash from a gun, and at times to sparks as if from a flint and 
eteel, and altogether a most remarkable kind of lightning. 

350. If tre conuider thiit the bank of clouds seen at the approai^ 
of a Cyclone is the edge or side of a disk, such as that shewn in oui 
Barometrical Chart, p. 2^0, and admit that extensive electric actiim 
is going on towards the centre, nbile the outer part is a dense ring of 
cloud, we shall understand how this Aurora Borealia-kind of lightnmg 
may be the reflection of a serieB of coiitinued diachargea seen above 
the wall of clouds, just as we oee the distant red sky of a Are, behind 
masses of houses or trees, or tbo reflected flashes of the discharges of 
a volcano behind a range of mountains. Continuous electric discharges 
(such as, by the way, no European electrician has ever dreamed of), 
are by no means uncommon in tropical climates, and especially 

loDgst the Eastern islands. In the Java sen, ofl' the South Coast 
of Borneo, it is no exaggeration to say, that the lightning sometimes 
pours down in cascades or columns from the clouds, and this in foui 
or five places at once ! and in Madras roads the discharges of sheet 
lightning behind, or rather above, thin trausparent stratiform and 
cirrhoua clouds, covering the whole sky, are sometimes so incessant 
for hours together that small print may be reiid by them ; they re- 
semble, in fact, the corruscations of the glow-worm or fire-fly, Mr. 
Fakadat, in the Philosophical Magazine, Vol. XIX. 1841, notices 
a " distant illumination of the clouds," which he thinks, if I recollect 
rightly, is simply a reflection of distant lightning on the edges of 
clouda, but no European lightning can give any idea of the teirific 

* Hia Cyclone occnrred on the 5th, and was then travelling np to him limm the 
E. if U KBuJhrnieJ (uf which wo have no evidence), but there tiraa another, and 

this is very reiuaikable, rnging to the N, N. W. of him at thia time with the ship 

^OHtirA, at ^out i" of distance. 
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mgnificeace of that of the Etutern Archipelago and Eastern Seas ii 

general. 

A.mongHt the terrestrial signs we find, at p. 281, that Captain Liirt 
lias, in 16PS, notes that the Caribe (Indians) had informed 
imongst th(-ir signs the sea " liad a stronger smell than usual. " Iltl 
iletter from Cajitain Spboule of the ship MagrHan, desoribing tl 
August T^foon of 1850, in the China Sea, he saya, " the sea-birds 
lira flew high and wild, the sea also was agitated, nndhada very strong 
Utpteatant odour." This wns in Lat. 15° North and 112° 53' East, 
or about the middle of the China Sea. It might really be a strooj 
odour evolved from the sea or a peculiar sensitive state of the nervoi 
■jBtein ; but this might perhaps be settled if a few bottles of the 
nter were flUed nt the time and carefully corhed, and as many nn 
1 few days after, when the Cyclone was over and fine weather had 
turned. Care should be taken that the bottles are clean and the 
corks new, and the whole should bo placed in the hands of a first-rot^; 
chemist for examination, 

361. SEAHONa AT wiiicn Cycloszb occur. I haTe placed 
irbat we at yet know of the times at which Cyclones have been 
biDwn to occur in various parts of the world, from which the mariner' 
nay deduce, wilh some general probability, the chances of one 
lojage. On this our information at present is very imperfect (except 
perhaps for the West Indies), but nevertheless it may be found 
useful now and then to look at the following table, in which the num- 
ber of Cyclones is marked for the years of which we have any record. 
The use of It will be seen at once to be, that in running the eye along 
the line, of the West Indies for example, we see that in certain 
months more or fewer Cyclones occur; and in Bome none at all are 
recorded during the loog period of years shewn hy the first column. 
It is by no means to be supposed that we have any accurate registry 
of the meteors for any part of the world, but the numbers given 
fMg approach nearer to correctness than we should at first imagine, 
because if a Cyclone was to occur out of the usual months 
it would be much remarked. 

The seaman also should not fail to keep in mind, what I have said 
of the difference between Monsoon-Gales and Cyclones; and that 
monsoon or trade may rise to the strength of a very strong gale, but 
it will etill be steady, and his barometer without depression. 
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In the former editious of this work I bnve stated that no Oyclonea 
have been known to occur in the montli of May in the China Sea; 
but from a letter from Captain E. T. P. Kiksoi'p, commanding the 
Steamer Juno, at Manilla, I learn that a severe Cyclone was esperi- 
enced in the Bay of Manilla and in the adjacent Cliina Sea as early t» 
the 4tb May, 1850. Capt. Kiesopp forwards me brief eitracts fron 
the logs of three ships, besides that of his own Teasel, regarding this 
Cyclone, which like that of the Eaturain (Track Z in Chart IV.) 
appears to have bad a track out from the Bay of Manilla to the north- 
ward i but not haling tl)e dt-tailed logs of the ships and their posi- 
tion being often deficient also, nothing very positive can be affirmed. 
The esBeutial matter however for na at present ia the fact, that severe 
Cyclones may occur in May, in the China Sea, and thus upon the 
appearance of doubtful weather or an uneasy Barometer, the careful 
seaman will take due precaution. 

353. "WiiiRLwrans and Watee-spovts. Ti.ere seems, as fur at 
leaat as effects are concerned, so com|'lete a gradsition from ihe trifling 





IfcTV. §356.j Whirlmind^ and WatcT-gpouta. Dasl-WhiTh. 39f 
I harmless duat-wfairlwiiid, to the larf;er atid mlachievoua ouee of 
i kind on I'hore, alt of which hfcome woler-gjioiita when they 
eroit water,* to the miBchievoua fine weather whirlninda 
Bich have ditHmaated ehipa at sen, and from those again up to the 
water-Bpouta aiid the smaller tornados or tornado- Cyclones, 
Ethtt B book OD storms would be iuconipleto that did not advert to 
tfaem. 1 shall perhaps do so at eoma length, but I desire to say here, 
tlist I do it without ospeeially advocnting any particuliir theory, but 
ntber as desirous of indicating from various facts what apj 
highlj north inquiring into. 

^A. The Buaman cannot be too often told that a theory, wbethejc 
directly proposed or hinted at by a -writer, or framed almost uncon- 
sfiously by himself, is not a ruU, but a torch to assist iii guiding 
Mm, and to be exciianged for anotlier as soon as ho linds a better 
one i and that it often occurs, that hy the very destruction of the 
wrong theory hy well observed facts, we get liold of the right one. I 
proceed first to describe those phenomena by my own knowledge, or 
hy extracts in the order in wliich I have named them. 

355. The simplest forms of whirlwinds are such as are not unfre- 
qiientlj- seen in Europe, but in tropical climates they are far more 
frequent, and indeed in some counlries and districts, during the dry 
tieasoD they occur daily, and often iu numbers. On the plaius of 
India they are seen most freiiuently in the mornings, when one or 
more slender whirling columns of dust, leaver, &e., are suddenly seen 
to rlae and to move about, at first slowly, and then to start off as it 
were on some line of direction, whirling light bodies about as they 
pass them, and when they meet with obstacles, as trees, houaes, or the 
like, sometimes passing over them, and dt others being broken up and 
lost amongst them. In open spaces they become fainter and disappear. 
S56. No perceptible change of temperature accompanies these 
little whirlwinds, and I am not aware that any electric observations 
lure beon made on them. They appcaj" iu India, by the evidence of 
1 Mend, Mr. J. BniDaMAir of the Guruckpore district, to turn in. 
diftrwitJy either to the right or lea, ». e. either Q or Q'. This 
gentleman has at my request taken tlie trouble to obaerve several, with 
a view' to Mcertain in *hat direction they rotated, niid he says — 
* Ofwhicli wc ahnll give instances. 
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"I forgot to commonicate to you my obserrtttioos on the petty wLirlwinds which 
□ccDr in tbc cold weather, and aboat which we bad talked two yeura prGTionsly, ai 
possibly having a sitnilar origin to tbe greater ones, whicii oonstitulo atonnl »» 
hnmcnnes. I watched for them with care, bat it was a long time dnring tbe setum 
1839-*0, before any of the phienomeiia io question occnrred. There were mas] 
Tvhirlwincis, but always in a strong brecic of which I considered them mere ed 
They lumed indifferently N. E. S. W. and N. W. S. E,, but ganewHy the fcr 
At length one occurred which was to the purpose; the day was clondleas andtb 
stagnant or nearly so. It turned the right way (for Ibo theory) i. e. N. W. 8. E. 
and moved forward at the rate of five miles or so per hour, from N. E. to S. W. 1 
saw no more that season, but tlie following cold weather, 1840-41, 1 saw a grell 
Dumber of the lund to be observed upon, viz., those occmring suddenly while tbe 
Burronnding atmosphere is itagnant and uodislurbed. Tlie first three or (bur i 
eonformahle to the tlieory, and turned N. W. S. E., the next few turned the «r 
way, the remainder turned indiacriminately, some one way and some tbe other, ud 
I became convinced tiiat they depended upon no rule, or at least no rule pwdndu 
uniformity of motion." 

3S7. In a letter addressed to me iram Seeea, on the borden of 
Kutch and Scinde, Dr. Thom says — 

"I have bed most exletisivo observBtion of the dust-whirls of Ihe deaetli of 
Scindo and this country, and have tery copions notes of Iha chx^amitHticeB under 
which tbey occnr. 

"They turn in both directions. Ihaye seen twenty in an honr.halfa doaen al 
same lime, and (wo near one another revolving in opposite directions. They hBT6 
been equally frei^ucLt in dry, elcnr, and cloudless tkies as in approaching itonoi) 
in calms as in Ihe sniliy air of high windsi never prevailing, however, in a sDong 
gale. They are not seen in the monscon or winter months, but ore most freqnojl 
in the tranBilion from the N. G. to S. W. winds, especially in May and Jana jut 
before the ruins 6ct in. I have ridden nner them and got info ilieir centre on he 
back by backing my horse. But 1 have never had an electrometer to detect the 
peculiar kind of electricity, which is developed by them." 

368. The follovfing notice occurs in the Joiirnal of the late Dr. 
Griffiths, who was se&t ae nuturaliet with the Artsy to Cabul. 

" Whirlwinds arc common abont Cubul, commencing as soon as the bub ho 
Attained a certain degree of power. 

" In all cases tbey assnme the shape of a cone, the point of which is a tangent on 
the earth's surface; the eone varied in shape, is generally of a good diameter, occ»- 
sionally mneh pulled out, some being 2,300 feet itt height,* the currents are DWri 

ilent at the apex. 

* An error of the press ; 230 must he meant, as aecertained by obsenialion, or 
•r 300 ft." probably ? 
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^Th«]i ctnat and go m all direciioiiB, even itfteratnrting, notalwaj'a preserving ths 
original direction. They are less common on days in which witicti prevail from any 
gi'en direction, and rary much in inlensily, from a mere breeae, li(;hlly Laden wilhdusl 
tndnithnotortuosity, to ■ violent cone of wind, capable of Lhro wing down a amall tent. 
"Norlherlj winds are prevalent here from 1 or a r.M. until 9 or 9 P.M. occasionally 
thoj only commence in ihc esening, when they aro oliviously due to the rareritclion 
of the air of the valleya by the great heat of tho Hun, amounting now U 100° at 
3P.H., andihe vacuum being supplied by gusts from (he high mounlain«to Am 
north (hhI Durlh-east." 

In a report fonvflrded to the Medical Board of Calcutta by Dr. 
Baddelcj, H.C.S., he says, " C'apt. Simpaoii,DepiityABsiBtant Quarter 
Master General, relatea, that in Affghaniatan lie was once witne«B to 
une of thesQ columna of dust which remained almoat stationary for, 
he thiuks, nearly three hours ! This one waa several yards in diameter, | 
and he was enabled to approach sufficiently near to remark with | 
accuracy their peculiar phfpnomena." 

359. In one instance, however, carefully obwerved hy myself, and ' 
of which the following (ahridged) account was sent to the Calcutta , 
'EnglUhman, the rotation was according to the law for the Northera i 
Uemispbere, and the incurving of the wind most distiDctly marked I 
by the dust, 

"OntheSnd April, 1849,atl post I F.H., I observed the dost rising in a somewhat 
bilnmnar form, within tho indomre, and just at the gate of the Sudder Board of 
Hevenne Office ; and (he whirls discernible in the upper port, like those of the smoke 
Ufa lire, though as yet thin, coarinced me that Ihia was a genuine Bhool, or dust- 
Kbirlwind just forming (or descending, if Mr, Piddtngton's theory of them be correct), 
bamoment, trains of whirling dust arose to t£ie north and south of the gates of the 
Isoddor Board, perhaps fur about 25yarda each vtay, in the Chowringhec rood, moving 
>p nnd down to join the main column which now BtarCed forward, on about a W.S.W. 
ffff. b. S. track, coming directly towards my carriage, which I had stopped on the 
ma road in the open Esplanade to observe the pluenomenon. Tho columti of dnst 
BOv made a magnificent aod masaive, volcano-like, spiral whirl of the dust on the 
Chowringhec rund, but, on crossing it, it bceame thin and meagre when it reached 
<bt gross of the Esplanade, hut tho whirling and progression were still distinctly seen. 
When it reached the cross-road, where I was standing ready to watch it, for it crossed 
raly some ten or fifteen yards behind roc, it again shoKCd its extent and power, by 
tiiflng alargethickwhirling column, whirling from right to left outwards (or ngaitut 
ibehando of the watch), and distinctly and most evidently forming also what Mr. 
Fjtldingtoncallelho incurving, and Mr.Kedfieli3 the vorticniar spirale; ao that at two 
Kparate instants perfectly well marked, it resembled at the base a hnge turkVhead 
liioi,ofred and gray diiit, and the column in the raidsi might well be likened to the 
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■Craiuls before thev are cntolf. I could however allon' myself only a 
alt thia, for I ran np and into theniidtt of il, hit could find do central «pBce,ai 
not poSEiblc to keep the cjos opeo, and aearcely to breathe !□ the thick m 
vhich leeme'l Goinewbat hotter than thu open uir 1 had left. I Chen stood ri 
allowed it to move awaj from me, which it did at tbo rale of nbont si: 
There irorc also M the edges a number of smaller wbirU fanning at timei, h 
did not last, and were evidentlj drawn into the larger vortex, the: 
than three or fonr feet lugh. There was at the time a pleasant brc 
the S-E., and I abonld estimate the diameter of the Bhoot at the base at 
15 jHrde, and its height at perhaps 25 fecL When within it, there Geemed a 
ticalar violent wind." 

A letter from a friend in JTov. 1352, mentions, that bi 
juBt seen at Calcutta no less than a group of sfven dust whirl 
cboeing eacii other in a circle of about 20 jrarda in diameter. "Hit 
esbibitioD laeted nearly two minatea ; all were separately reTolving 
from right to left, and the whole " following the leader," also firom 
right to left, and raiding considerable dust. 

360. lo the Journal of the Asiatic Society Beng., Vol. IV. p. 714, 
Mr. J, Stephenson gives several notes on the sand columns which ba 
frequently observed on the sand banks in the bed of the Ganges. He 
describes them varviog from 20 to 100 feet high, and the large onei 
»bout twelve feet in diameter, having a whirling motion and remaining 
perfect several minutes. The natives affirm that persona are some- 
times killed or hurt by them. The same account is given of them £ 
the snowy ateppea of the Himalaya mountains in MooncnorT' 
travels, as follows ; 

"I had never seen the phtenomena of the nhirlnind more common tiiaa oa ih 
plain : It was, perhaps, like that of the Arabian desert on a amajler scale, raising » 
column of sand suddenly to a great height at one particular spot, whilst all 
the air waa perfectly calm. In general, theae gunts are not at all daBgcrons, bat 
itiange stories are told of their occasionBl viuleuiie in parliciilor spota, and they^ 
said »obe satTieicntly strong at Digiir lo carry horses and men off ihcir feet, be 
accompiiucd by repurts liko those of artillery. I can confirm thi! truth of these I 
aloriea Co a less exaggerated extent, having heard □□ the Digar Pass the w 
boiwling tlirough the crags at a. very considerable distance, with a noise occasjoiiallj 
Hke that of a falling slone. Possibly an exposed portion of rock had been blawa 

In Europe also and even in England, whirlwinds, accompanied by 
loud noises, and which destroy men (and of course cattle) lu exposed 
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sitiiationB, Bometiniea occur. In the Times of 27th Dec. 1848, p. 6, 
it ia slated that a (juarrymnn of Biittermere ami his two bods were 
leaving their work on Honiater Crags, when having reached the top 
of the mountain they heard the loud Hounds of an approaching whirl- 
wind, and being aware of its consequences in their exposed position, 
threw themselvoB upon the rocks. The father being unable to 
retain his hold was carried by the force of tlie wind some 30 or 
yards from the summit imd dashed to pieces. The Indian accounts 
then are not exaggerated. 

A onrioUB account was given to me of Indian dust-whirlwinds by 
Mr. Eechesoobf, a highly intelligent Gerninn resident, educated a 
A mining engineer, who had run after and penetrated several of them 
in Upper India, where they are very commou, and somctimea of con- ' 
siderable si^e. He describes them as forming a thick broad wall of J 
dust, through which it was half autfocation to penetrate, but when in 
\lie centre it was nearly calm, with nothing but the wall of dust 
visible. He further told mo, that he hod secD large ones commeoce, 
and that they did so in aegroeuts, which afterwards united. 

:S01. In Rich'b " Ba.bylon &ud Persepojis," they ore thus de* 1 
wrihed, p. 228 ; ' 

" Those kinds ol tand-rpetiU or whirlwinda whicli ara called in Indis 'Devil*,' an 
iTFj coDimun in tbu tiluQ of Shirauz, and oftan preseat a very cariuas ^pcorance, 
•ku Icn or twelve of tlictn insy be aecii M unce in cliifcrcnt jjluccs, rising ioto the 
iili like hage cotDmus. They nre generally seen commencing by rising out of the 
nah witli liolence like a burst of smoke &am a volcano, and gradnallj extending 
ihemBelvcB upwards. The peopk here say thai they are not formed Bl night, or (0 
ihe early murulng or evening." 

3(j2, Col. Keid gives at length the description of the great moving 
pillars of sand in the Nubian desert, as seen by Bbbce, who at one 
time counted deven of them together, and deBcribes them us being 
200 feet high, though only 10 feet in diameter ; and we know, from 
liiftory and travellers, the undoubted fact that, in the deserts of 
Africa., armies and caravans have been overwhelmed and destroyed 
by them from the days of Catubyaea to the present time. Colonel 
RiiD also (juotes Captain Lsosa, describing those of Mesico, whicb 
fiactly agree with what we have said of them aa they occur in India, 
only that Captain Ltonb estimates his as from 200 to 300 teet ia 
height. Lieutenant Ftebb describing those of "Westeni India, eet>< 
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mates them at about 18 feet in diameter, aod " some hundred" in 
altitude. 

363. The miichievous kinds of these land whirlwiads aeem to be 

uothingmorethan those just deflcribed, but offeree enough to destroj 
housea and men, uproot trees and even to tear, break and throw down 
buildings, and they may be traced, in accounts from various parts of 
the world as well as in India, of all sizes, from a few feet up to Bome 
hundred yards in diameter, ami as occurring ia all kinds of weathw, 
and by night as well as by day. Many of those also in passing broob 
or ponda, have been huown to assume the appearance of water-spDuti 
for the time, and to raise up the water and even the fish with it 
HoHseuEQii (Introduction, p. 9,) once observed all these phsBnomem 
together in o whirlwind. He eays — 

" I have observed one pass over Ciuitoa River, in wUcli the water ascended like i 
water-epout at sea, and eomeof Che ships that were moored near its path wertnd- 
deulj tamed round by its influence. Alter passing over Ihe river, it was obsemd 
to strip manj trees of their leaves, which, with the light covering of some of il* 
hanses and sheds, it carried up a considerable way into the atmosphere." 

In the Calcutta " Gleanings in Science " for 1829, Vol. I. p. 340, 
there is the description of a whirlwind near Dacca, after a heavy N. 
Wester. Tlie writer describes its appearance to be exactly that of » j 
water-spout at sea when seen from a distance, vis., a descending ] 
column from a heavy black cloud tapering to a black part near ths 
earth, which gradually increased to the same size as the rest, and sp- 
pearing from the earth upwards to near the cloud like a fine whit* 
smoke. It raised a cloud of dust with bamboos, mats, &c. when i^ 
reached the ground in the centre of a village, but upon proceeding to 
the spot no water had fallen ; twelve huts were destroyed in the spsM 
of about 50 yards in diameter, but the houses beyond this were unin- 
jured. The roofs of the houses in the centre were crushed flat, thoJB 
at the sides were thrown onwards. The writer attributes the effect to 
wind, producing the same effect as " a gun when fired at the earth ;" 
Bome persons were struck down, but no lives were lost. The writer ia 
also of opinion that the water-spouts at sea, of which he says he had 
observed many, do not contain any water as usually supposed. 

Humboldt, in hia "Aspects of Nature," in describing the Llanos of 
South America, describes the dust-whirlwinds as being occaaioned by 
opposing currents of air, and goes on to speak of " the electricity- 
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merged centre ofthewliiHiug current," 1 have not fuund upon what 1 



In the Philosophical Magazine for August, 1850, No. 248, is * 
higlily interesting paper by Dr. P. BADUELEt, A. C. 8., dated from 
Lahore, shewing conclusively, by electric exj>eriment8 estending over 
tbe hot seasons of 1847-48-49 and 50, that the duet storms, so preva- 
lent in nil the North-Weatern Provinces of India in ihe dry months, 
are purely electrical. I estract the following without abridgment 
from Dr. Hkodelej'b paper. The passages marked in italics are so 
by myself, as exactly coinciding with the views I have submitted since 
the first edition of this work. 

"Mj observaiiona on this gubjett hftvo ex landed as far back as the hotwealhcroT 
1S4T, vrhon I first rame lo LalierE, and the reialt ia as fgllows. Dust stormi are 
cansed 6j tpiral coluiant itf the cleclric JiuUt pauiiig Ji-om the almpiphm to tfit 
ferth : ihey have an onward motion — a revolving motion like revolving sturmi at 
sea, and a peculiar ipirat motian Jrem ohmt liotvmeardt like a mrkiertm. It leems 
probable that in au exitnaive dust Etorcn there are manj of these columns moving 
on together in the samo direction ; and during thi cetriimBHce tff He item Monjr 
Bidden gvtti tuhr plate at intersaU,* during' vhich the electric tension is at it* 
Diaximmn. These slorma hereabouts mostly commence from the N. W. or Weil, 
and in the course of an hour, more or less, the; have nearlj completed the droit 
and have passed onwards. 

" PreciHply tliB same phninomena, ia kind, are observable in all cases of dust- 
elorms ; from the one of a few inchte (feet ?) in diameter to those that extend for 
liftj miles and upwards, the phDanomena are irientiuil. 

•'It is a curioas (act that gome of the amallerduat storms occasionally seen in ox- 
:Fnsive and arid plains, tmth in this connlry and in A ff^hanistan above the Bolan 
Pass, called in familiar language "Devils," are stationary (or a long time, that is, 
upwards of an hour, or nearly so, and during the whole of this time the dnst and 
niuate bodies on the ground are kept whirling about into the air. In other cases 
tbcse small dust storms are seen slowly advancing, and when numerons usually pro- 
tred in theaame direction. Birds, kiie^ and vol tores are often seen soaring high np, 
jnit above these spots, apj^areutly following the direction of tbe column as if enjoying 
H.f My idea is that the phtenomcna connected with dust storms ai-e identical with 
IhDse present in wntcrBponts and white aqualla at sea and revolving slorma and tor- 
rwloE of all kinds, an<^ that they erigi-ioteJ)\»ii Ikeiame came, viz. moving columns 
d! electricity. 

* These are exactly the terrific gusls which old sailori so well rememtter 
ixins and borrieanes, and which are in fact beyond the power of words to deacril 
nor can any one who baa not experienced them imagine their violence.— H, P. 

t I-iooking for prev aiso no doubt. — H. P. 
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"In 1M7, at Ijibor-G, beJag desirous i>f atcertaining tins natnreof tiiut storms, 1 
projected into the lur an iululatod copper wire on a bamboo on the top of m; heuK, 
and broaebttlie wire into m; rooni, aad I'outiected it with a gold-leaf electrometer 
and a detached wire coiumunicaLing uilb tlie earth. A da; or Iko oAer, duriog the 
pn&sage of a amall duat siorm, I Siad the pleasure of observing tbe electric flnid 
paaaiog in rivid sparks from one wire to tlie other, and of course strongly Bl 
Sag tbe eleetRHneter. The thing wuti now explained ; and since thig I bave ii; Ibe 
game means observed at least aixty dust Blonna of vuious siaes all presentiog the 
same phienomcna in kind. 

" I haTC commoiil/ observed that towards tbe tlose of a storm of this kind a M 
of rain suddenly takes place, and instantly the slrcatn of clectriluly ceases or ii 
much diminished, and nhcn it continues it seems only on occasions when tbe aloni 
is severe and continues for some time after. The barometra' steadily rises ihranghotlL" 

The author then j;oe8 on to describe hia ohservationB on the Deu'- 
point, and hie manner of obsort'iitg it. He c^culates that Lahore it 
itbout 1150 feet ubovu the level of the sea. Aiitl he farther deacribei 
tlie kinds of aparka or bruslies, and the manner in which electnotj 
Acts upon duat and light bodies, and which I do not eitracC. 

He continues describing the dust atorm as follows : — ■ 

"Some of them come on with great rapidity, hs ifat therateof 40 to BO miles U 
hour. They occur at all hours, ofteutimes near sunset 

"The sky is clear and not a breath moving; presently a low bank of donda is sea 
in tlie horizon which you are aui-priacd yon did not observe before i n few seconds 
bavepBsaedand tbe cloud bos half tilled the hegiispbere and there is no time te 
— it is a dust storm, end helter-skelter every one rushes to get into the boui 
escajte being cangbt in It. 

" The electric fluid continncs to stream down the conducting wire unremittinglj 
during the continuance of tbe storm, tbe sparks oftentimns upwards of an inch ia 
length, and emitting a crackling sound; its iuttnaity varying upon (with ?j the force 
of the Btorui, aud, ea before said, more intense during the gusta. 

" 0ns that occurred last year iu tbo tnontb of August seemed to have come from 
the direction of Lica on the Indus, to the West and by South of Laliore, aad to have 
had a nonh-easierly direction. An officer travelling and at the distance of twent; 
milca or so from Lica was suddenly caught in it ; his teut Mas blown away and he 
Limself knocked down and nearly suffocated by the sand. He stated to me that he 
was informed by one resident at Lica that so great was its force at Ijic latter plao 
ustocrack the walls of a subitaiitiai brick dwelling iu which tbe above officer hai 
lately resided, and to uproot some trees about. 

" I have sometimes attempted to test tlK kind of electricit}', and find that it is no 
invariably in tbe same elate, sometlmea ^tppcaring .j-and at other times — ; changing 
daring Hie storm." 
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We have not yet however on recoivl in India, or in any part ofth) 
world, an iiiatanee iawliieh Nort!i-W eaters, as they are called, hai 
been found to blow at the same time, with equal force, io the oppoHitor 
direction in any other place, and the North -Westers of the pli 
the dust storms of Upper India, the rnin being more abundant in 
tie North -Westers and African Tornado. The wind, it is true, always 
veera, and sometimea with the force of a pleasant breeze to the op] 
site quarter, but tiiis is usually after the squall ia over, so that we 
only as yet call our North- Westers slraight-Jined winds. Dr. Bj 
jJELKx'fl observntiona hoiiever do muth towards the advancement 
the theory of an electric origin for Cyclones of all sizes and olai 
and I trust they will be continued. 

36i. We come next to the singular claas of fine weather whirl*, 
■winda, or those which appear in comparatively fine weather at 
which suddenly and seriously damage and diamast ahips, committing, 
like those on shore, all sorts of mischief, from carrying away studding- 
sail, booms, and royal ma«ts, to downright dismasting ; these seeui^ 
from the accounts which I have met with in print, to occur mostly (to, 
always) in the day-time, and indeed their whirlwind character 
10 well distinguished at night. Moat seamen have met with tl 
lighter aorta, but the more serious ones are fortunately not commoojj 
and indeed we are not certain, from many of the published accounts* 
that they are whirlwinds forming miniature Cyclones, as they arSii 
usually confounded with the white equails, so well known 
Had which rather appear to be straight-lined winds of excessive vio^s 
jence, but which are seen approaching, and in fact named from their' 
whitening the horizon with foam, like a mass of breakers, 
appearing at first like a wliite cloud. 

365. Colonel Ekiu quotes the inetauco of the ship Sir Edi 
Paget, which lost her fore and main mast in a sudden squall shortly 
after leaving Madras Eoads; but the newspaper accounts, to which I 
have referred, are very incomplete, atnting that it was a sudden squall 
only, and that reports were current that both masts were rotten, 
ao that it is impossible to say what were the circumstances. 

36G. I am indebted to a friend for a very remarkable instance 
an American ship, commanded by a Captain FATRFTEi.n, the name 
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any veering of the wind uotcJ. Itiu reniarkablG also, ob occurring 

ithin the dangerous space which I have named the hurricane fmct 

"On SundBj, 4lh October, 1840, Lot. 13° Bouth, I«ng. 86° 9' East, nt 9 pji, a 

barriraiie commeBccil lirom >i'ortk (witlioAitan; waniiug ; iLwoBadcad culm at 8.15, 

tM.), which earticd aw«j out ihree to[iiiiails,>ib-boora,BnJfpruBg the mizen-mut. 

lajiDgthe Bhiprigblonhcrlienro cnili. It lasted wilh the Blnmst fury for four hoan. 

and then moderated nn snddeulj as it conunencod. Mj l)arometer rather rose than 

fell previous to it, and was never below 29,8.1. Thii was a most cslraonlinirj 

carrcnce, and *o eadden thai the men were up ahaking the ftrel reefs ont, and I 

iii onlj jnil linio to call thorn in olT [be yards belbro the mistg vent over the lide. 

1 onlj gave theonlcrs for them te c^ome in, from observiDgths txtraordinary sppeu- 

aHce of the water to windward. II iroi liJu a tmiid nan (if breakeri coming dotn 

lUe lighlKing open m." 

In the Ssfiffal Ilurtani of November lOlh, lS3I,iB the followiiig, 
nccount of a whirlniud, which seems iiearlj' eimilar to that of X^ 
JPajuebol den Meia du Sud, quoted at p. 3S. 

Diamond Habbottb, Ship St. George, Captain Wu^s, Iforembo;. 
8th, 1S31. 

"I mOBt now 1*11 youof ourmiaforlnneB. On tio 1 5th September, being in I«t 
85° 30' South, and Long. 44° East, we met with n whirlwind, which in a raionte car- 
ried away our fore-mast by the board, the main -top mast and micen top-gallant mast, 
and wc afterwards found our jib-boom snd miien-top mast were spmng. Finding 
the Teasel to Eteer well under jury-masts, the Captain pushed on for Calcutta instead 
of the Mauritius, and arrived in four months from pilot to pilot." 

I have met with no further details of this whirlwind. 

Of that description of whirlwind or tornado-whirlwind od shore, 
which we might suppose as counectiog these with the small Cjclonei, 
there is a capita! instance given in Vol. XII. of Thouson's Aonnl* 
of Philosophy for 1818, p. 49, iu the " Account of a Storm in Subbm" 
iu 1 729, taken from a scarce pamphlet by Richard Bcdoek, in which, 
after a description of the weather for 8ome days previous to the 20th 
May, on which day it occurred, it is said to have commenced iti 
ravages at Bexhill, and to have tiavelled a little East of North to 
New ingden in Kent, and a few miles farther ; that it was for the first 
two miles about 30 rods in width, but afterwards more than double. 
It tra\ died in all about 12 miles in 20 minutes, and it distinctly 
whirled fi-om the right hand to the lejl, deatrojing literally every thing 
in its progress, but its limits were so eiactly defined, that though it 
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tore tLe largest trees to piecea, those in the neighbourbnod suSered 
no injury. The heavieat bodies were moved and carried to cooaider- 
able distancee bj it. It is further noted that the spectators had the 
siirpriaing horror of neeing, nt about 20 miles distant, " such uuremit- 
ling coruBPotionti, together with such dreadful darting ond breaking 
forth of liquid fire at every flash of liglilning {in the way of the hur- 
ricane from the sea eide into Kent}, as perhaps has not been seen in 
this climate for many ages." 
This is a remarkable instance of a small tornado, with all the cba- 

I Meters of a true Cyclone, as to its turning like those of the Northern 
Hemisphere aud its progress of 3G miles per hour, and whic.li wqb, 
moreover, and tltis ia most important to our viewa, unquestionably aa 
electric phenomenon in a highly concent rated form. 

368. MossDUBGH (Introduction, p. 8) says that he has passed 
through the vortei of water-spouts that were forming, and that there 
ia a whirling motion. Mr. Walkeii, of H. M. Dockyard, Plymouth, 
quoted by Colonel Keis, p. 4!)2, says that be sailed through a water- 
spout in tho Bay of Naples, and that its rotation was with the hands 
ofawatcb. Both of these cases relate of course to small water- 
sjiouts, tho following to larger ones. 

369. In Franklin's letters there is a paper of eitracta from Dau- 
piee's voyages, which was read at the Eoyal Society, and one of the 
water-epouts described in it, which appears to be cited by Damfieb 
ns an instance of the danger of their breaking, as it is called, over a 
ship, is welt worth quoting here, as shewing that the sea water-spouta 
are really whirlwinds, and sometimes dangerous ones. 

" And now vrcareon this subject, I think it not amies lo give yon an account of an 
accident that happened to a ship once on the G oast of Guinea, sumo time in or about 
Che jear \6'i. One Captain Recoscs of Loudon, liound for ibe coast of Guinea, 
in a ship of three huudrrd tons, and aixtecn guns, culled the Blettlng. When ha 
CBine into lalitade scTen or eight degree; north, he sav several sponts, oneofwhiclk 
aune directly toirarda (he ship, and he bnvitig no wind lo get out of tbe vaj of the 
tpont, made ready to receive it bj-furling the saila. Itcameon very sirifl, and broke 
a Uttle before it reached the ship, making n greut noiae. and ruining the xes ronad it, 
as if a great house, or some saeb thing, had been ciut into the sea. The fury of (ho 
vind stilt lasted, and took the ship on the starboard how with such violence, that it 

Ethe boltspril and forcmnst both at once, and blew the ship all along, ready 
; It i but the ship did prcMiitly right again, aad the wiud whiiling round, 
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took the ehipn second timo withlhelike furja* befure, but on the conlTBty side, ami 
■Wis ngftiD like lo oversGl her the other wBj,the miien-mast felt the tiiry of tba 
■eeonci blnnf, end was taa.fi short off, as the foremast and boltsprit 1ih(1 been he!uK 
ThemainmiistandinHinlop-niaetTecei'eiJiiodardagE, for the fury of the wind(whi(li 
■was presantlj over) did not reach them. Three men were in the forelop when ths 
fbrcmail hroke, and one on the boltsprit, atid fell with tbem into tbc xca, bnt all vt 
them were &nvcd. I had this rolalioo from Mr- John Canbj, who was theo qaanei, 
master and itewnrd of her \ one Abrahiun Wile was c:hief-mate, aod Leonard JeSe- 

370. Next to this wo may place, from M. PELirEE's wort, p. 274, 
who has taken it from the Physico-chemical Inatitutions of Father 
PiANCiNi, who had the accounta from an eye-witness, the foUowing 
inatance of a Mediterranean polaere, which was entirely enveloped in 
a apout in the Ionian sea, opposite to the guJf of Syra. The relation 
iH as follows — 

" The wind was E. N. E. and agaicat na. The aea was mnch agitated, the sky 
' covered with TCrv low black and thick elanda, whitb, the dar being fur adranced, 
made complete night before the usanl time. Also at once tbc wind changed toN.E. 
and we tacked to tho Northward^ all tlie sails were taken in e^icept the fonr targe 
ones. The wind changed anew, nnd tho Captain tacked lo the East, and the wind 
changed again, Thcae changes arose from our approaching the plate where iha 
ajiont was forming. In an instant we were eurpnied b; thick clouds which passed 
between tho sails and the inasts. This was tlie beginning and arrival of the spout. 
All sail was taken in asqnickl;; aspoaaible. Bat now the Kpout had come npon na, it 
oniied itself to the sea, and turned the poor politcre aboat like a wooden shoe^ Her 
head was in a moment at the 32 points of Che compass, We then felt a trembling 
or shaking fiom above duwnwards. 5am.etiniea the wind forced the Teaeel against tlH) 
sea, sometimes it lifted it upi as much bo at least as its weight would allow. The 
nind bayiog turned lbs vessel round conllnually, now began to heave her strongl; 
on her side and on the sea. Then we felt that the vessel wag raised forward and de- 
pressed abaft . . ■ Ws thus remained motionless, and trembling and prayingduring 
the whole time that the eitoat lasted, like a person at thebotlomof awetl, who is look- 
ing upwards. The action at last ccasoJ suddenly, together with tho violence of the 
wind, and the spout left na in quiet after a ternble farewell shock. It leftns at a dis- 
tance afl^rwurde, bnt all tbc night we had a heavy sea, with strong variable winds.'' 
Making every allowance for the vivacity of bji Italian imagination, 
and the alarming predicament in which the narrator certainly was, 
there is still here much which gives ub an insight into what the state 
I vessel so situated must be, and what precautions should be taken 
such Ciiaea; as well na into what electric processes are going on 
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within a water-Bpout, for every person acquainted with electricity 
mill see in the apparently fanciful liftings and throwings from side to. 
side of this veBscl, and of the one cited by Dampier, exactly tln^| 
alternate attractions and repulsions ao familiar to every electrician ia 
many experiments. 

In the note of the Tornado Cyclone of the Aniorican ship the Moih 
trtal, in the Pacific, quoted at p. Oit, occur the two following passages 
which singularly tally with Father PiA>criri'8 impressions, and they 
m from the pen of the Commander of tlie Montreal, a thorough-bred 
ijsericau sailor, who certainly was not under the iofluence of any 
temr at the time. 

The vessel was scudding under a fore-top mnst stay sail only, 
te remarks at 10 i.u., 

'Glowing cxcceiling boavy, the ibiji icuiJding off nt ntreinendon*Tate, and 
rtnlly forced down in the water at lioHgft Ihf water had a lUmnitayd Imdetteii/. 

Between 11 a.m. and noon, when she had run into the centre, 
the Cyclone burst upon her with redoubled fury, ao nearly upsetting 
lisr that cutting away the masts seemed the only obance — 

"QnUsucceededguet with Che grenleBtrapiditj.tlte atmosphere bccardefiUcd with 
DIM ofiDdcHcribableTapour. rendering every ohjeet at a ihortiliElBnce invisible, &c. 

'Tbe ful7 of tlie blast lacled thns about 30 minutes, when we first discerned 
break overhead, tlic ship uj-i'taring to he entpmbed in a vcisl crater." 

Compare here with what is noted at p. 270 of the appearani 
Tornado of the Paquebot de» Merx du Sad, and in Father Piancibi's 
description. 

871. We have seen that wbirlwinda on shore, certainly 
semble water-spouts, that they lift water and fish. There is equaHj 
no doubt, that when aea water-spouts reach the shore they become 
whirlwinds, of which the followinp are very clear and distiuct instances. 

My friend Captain H. Howe, Xaval Assistant to the Commissiouer 
of Arracan, writing from K.yoo Phyoo on the 12th May, 1843, saja — 

"In the absence of any thing more remarkable, I may mention to jou the inle. 
ml we all derived from witnessing the formation, and full action of four large wat«r- 
mcnte, oil appearing at the same lime, so that the e;e could not snffieiently dwell on, 
nit were, »nd admire the one, without being called off to obserte the other. The 
idi initant, was ushered ia with hot snltry weather, and a heavy dense cloud hang- 
ing over the offing, from which very sniidenlj four cones made their appearance, 
sad rapidly elongating, rciiched ilie surface of the seu, which under their iaflucnee 



\ 

' I 

I 

and ^J 

and Q 

tha 

;da 

the 

ii's I 

ime I 



arance. i 

jucnue 



312 Watei-spoutt from the Sea on Shore. [Paiit V. § 873, 

acquired a circular motiait; on immense column of «'hirlinf> apra^ joined on to tlM 
lower ends of the conea, being driven along with each of them before the wiDd,rig1il 
on to the shore, from a ilistanco of about 3) miles. Onlj one of Ihem, however, 
reached the land, and that nenC tearing and revolving along, taking np clondsof 
dust and leaves, and going at a rate of at least four knots, and Lad any thing 1^1 
been in its way, SDch us a light shed or an inaecure roof, I hnvc no doubt iC woaU 
have carried it off. The description of a wutcr-spout in HoBsntiBOu's Direclorjn 
exactly tallies with oar ohBervatioiis here, that nothing new is left to be said, end In 
enlarge on the sutijcct woald bo mere pinginr}', hut I am induced to notice theie 
phtEiiomena from the unfreqnencj- of four large ones being seen in Euch pcrfcfl 
action at onco, and bo near 1« the observer ; I have Been lioDdreds of tbcto at eeii,biil 
the; generally dispersed before being fully formed, and this mnde the preaenl ones 
appear the more remarkable ; Iho licica of the aevcrBl cones also pitEcnted a cnrioni 
apecCacle, dilaling and collapsing ns though emptying themEclvci of their surcharged 
weight of water ; they were in full force for about 30 minutes, and after they bad 
di»Bppeared, we bad a refrefihing thunder-storm with rain." 

In a subsequent letter Captnin Howe etfltes that the gyration of 
the water-spouts was with the sun, or ^J which ia the direction for 
the Southern hemisphere. 

372. It would seem from the foregoing, and from several iastancea 
given by M. Peltier In his work, aa also by Fbaskltn, in a. letter 
from W. Mebceb, describing the water-spout at Antigua, wMeli was 
a spout (one of three) which came up the harbour, and on " landing" 
became a mischie\oua whirlwind, moving houses, and killing three or 
four persona bj the falls of timber, that the fine weather water-spout« 
are certainly whirlwinds when they reach the shore ; but there is 
another class of them which I have not seen adverted to yet, but 
which the sailor should be made fully aware of, and which form alto- 
gether a new phffiuomenon. These are the dangerous wat«r-B;poutB 
or whirlwinds which appear in tie midat of severe Cyclones, of whicli 
the following are instances : 

373. In my Illd. Memoir (Jour. As. Soc. Beng. VoL IX.) in the 
log of the barque Tenatserim, Captain Tapi.et, lying to off Cape 
Negrais, towards the close of a severe Cyclone,* is the following : 

" aart AprU, 1840. — At 1 P.M. up foitsail, a very threatening appearance to Um 
Southward. At 2-30 rsoTe ship lu the &. W., at the same time la riear a mhWliMnd. 

• She woe in, and slanding 10 the KorthKsrd out of the edge of the Cyclone in 
which the yiiiatrath Shaa, ilarii^n, and olhcr iranEiMjtla uf the China cspidilion 

redJimaBtcd Rod suffered great dnmHgc, 
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By Ihii niaHauvre, all'iKCil the tcJiJrlrriii'i to pun aboHt 200 j/anli en Iha la quarlei: 
Tnrtcd everything to a gtonn main try-uil, onil hove to again." 

Tbis ptiieQoinenaa I thought fo estraordinnry, that I aildreEaed 
!<ime queries to Cnptaia Tapley oa the subject. His reply is aa 
tiillovra : 

''1 b&re nincli plensare in giving yonanstrcn to j'ourinqairieB as nearly as I can. 
At 1 P.x., 30lh April, by Nautical time (but bj Civil lime the SSlh), a very Ibreat- 
MJDg appearance to the SoDtbwanJ; ship's bead East, a, tcniSc squall from the S,B-E. 
Aiag Tory rapiiUj, Hud having a very blowing appearance. Whan the squall was 
iMlun two miles of the ship, perceived a heavy whirlwind fljing to the N. H, W, ; 
bunedialclj' wore ship to the 8. W , or lint to the Weitwanl, to give the ship way 
flitongh the water; by duing so, allowerl the whirlwind lopass iheehipi when passed 
brought the ehip to the nind, clued everything up, atid TurleJ all. Soon after, about 
InminDtca, the sqiiull took the ship from the S. 8. E., ship'b head about 8. W., 
Umring a complete hurricane, could not ace huir the length of thcveesel on the water, 
wing to the tops of the sea being blown over os by the foreo of the wind, and a. 
ilElnge of rain at Che same time. I citnnot remember how it waa turning, as wuwero 
nniions to turn out of it ; it wna going round at a fnrious rate, and disappeared in 
the rain to the N, N. W. I do not recollect any lightning at the time. We could 
not disceni it nutil it hod approached pretty close, and then the most we saw was, 
tbe fbaming of the water traveliing up in a rapid progress. The day hod been fine, 
Diid a little clear for a Ibw hours, but blowing hard. At the time this nquall ap- 
pesrtd, tbe ekj al! round asBumod a threatening appearance, and aqualla gathered 
aoJ rose ropidly. After this severe squall, the weather kept bad daring Che remainder 
of the twentj-fbm- houra." 

In my Tenth Memoir (Jour. Aa. Soe. Beng. Vol. XIH.) in the 
log or the Coringa Packet, which vessel enperienced a small but severe 
Tornado- Cyclone off Trinuonialee, while a large one waa croaaiug the 
Bay a few degrees to the North of her, ia the following account of it : 

*■ 19fA Muij, 1S43. Daylight, blowing n tiemendoua gale from E. b. B., tlie sea 
running in pyramids, and the ship labouring ve:y heavily. S a.u. Barometer S9'30, 
10-30 A ji,, a vity larye nater-tpeat Jirmed tBtlhin about tteo cubM Ungthfrem Oie 
iliip, paued aCToas tier iler7i,ejid hovt tliethip round head to tci'id ; thej'all qfnattr 
oa board vrailrmitiidovi. Obterved l/ie barometer to riae immedialtlg to 89.45." 

In the Sonderbuiid Cyclone of 1852 (XXIV. Memoir Jour. As. Soc. 
Vol. XXIV. p. 397), the ship Jmaton, Captain Coote, hovo to on tbe 
Suuthem quadrant ef tbe advancing Cyclone, which was then leaving 
bim with terrific squalls and much lightning. Aa tbe gale 
''I S, "W. Captain Coote miyi. 



gale diminished ^^J 
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" I counted thirteen whirl windi all in itight at one time, and as high as my mainnulil. 
There was one passed meckiBe to, and it left a vcij troubled wake. They appeared 
to blow with terrific yioleiice." 

Compare tin's with the account of the iluat- whirl wiu da, pp.297 — 3(M. 

374. But the most tremendouB of these whirfwinda or wnter-spouta 
ocmirring in the midst of Cjclonea, ia the following from the log of 
the barque Duncan, from Uadij; to Calcutta, which vessel esperieDoed, 
from the 2Sth to the 30th March, 1840, a Bevere Cyclone in Lat. Hi" 
South, and Long. 79" to 78" East. (Track U on Chart No. n.) In 
the remaria of the 2Dth, Captain Fiwcett saya, 

" About G A, u. a most singular phsenomeiion occnrreil. Aboat two miles asten 
of the ship, the wutcr was rashingand foaming ap to an OBtonishing height, gjratiD; 
round the ecntru, and passing tho Irock* of the ship wltli astonishing velocity. li' 
iliamder or briadlh i^fthe vortex iff ihU tBhirlmiid coiiW «o( be ten than Ikb nOM 
Sron the appearenee qfila fpread, and hamjitr tic circle ijf iit attraatioa extatdd 
Imat unable toyJiesi." 

The ship wob at tliia time Ijing to, with the wind at N. E. h. 1» 
and her head to the N. W., so that this whirlwind which bore to the 
8. E. of her could not be the actual centre of tho Cyclone, which in 
that hemisphere was to the Westward of the ahip. The aimpieao- 
meter, which was well ohservod during tho Cyclouo, seema to havB 
given no particular indication at the time. 

A whirlwind or wator-spout (or a compound of both, which thid 
seems to have been) of two milea in breadth niuat bring with it, how- 
ever, an avrful risk to masts, and to ships of which the hatchways are 
badly aecured. 

The American brig Eagle, Captain Lovett, was near foundering, 
by being struck hy a whirlwind at the centre of a Cyclone tornado, 
in the Northern Pacific Ocean, Lat. 40° 10' K„ Long. 102° 35' West. 
She was at the time lying to under a cloae reefed main top-aail only, 
with everything well aecured for bad weather. The gale came on at 
1 A. M. from E. 8. E., and at 1.38 was blowing severely, then mode- 
rated a little, and struck the veasel again in heavy gusta with inter- 
vening lulls three times, till it was a flat calm with heavy rain. The 
clouds then began to roll np in the Westward, having a clear blue sky, 
but moving with great rapidity, when a moM of white water, pi 
* " Woke," B9 slic was lying 
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Kveral fert above the ocean, teat teen on the port Sow .' It struck the 
ship from the N, E., opposite to where the clouda had cleared up, 
witK the violence of a tornado, taking her aback, and Bending her 
stem so far below water that nil banda took refuge in the rigging. 
The Bail blew away, and the wind ahifling to the Westward, or aft, 
saved the vessel, the sky by this time becoming clear overhead. All 
tiie furled sails were blown from the yards, and the ironwork about 
the rigging wrenched and twUled off in a most singular manner. 

I omitted in the first edition of this work to insert, though in- 
teuding to do so, the following extract from Mr. Eedfield's valuable 
Memoir on the Cuba Hurricane of 18iO, p. 94 ; 

" lAiaii Turnado in the Citlia Burrieanf. The occonnts from MaUazaa mentiona 
(lesirnctiTO phiBnomenon of this kind aa hsvinj; taken place at Tabu, in the central 
p-Kt of Cuba (LaL 21°, Long. ■H'S-l', uu the right of the axis line), during Iho hur- 
ricane. It is described at 'a trBmondouBwaleT-epunCnbichpasacd through the place, 
I lining much damage,' and conRned to a narrow path. ' The effects were the sama 
uif a liolcnt river bad run through the town, leaving a kind orehaDiicl.' Thiscasa 
kia eiuce been mentioned, erronconslf, as having occurred in Mexico. 

" The appearance d( violent tcrcndo- vortices within the body of a great stoim it 
not new nor ver; untrequent. Aremarkablj deatmetive case occurred at CharlDgtoili 
E, C, on the lOlhof Scptemiier, 181 1, during a great stonn which visited our coast. 
It caused the Ioeb of a great amount of property and about twenty Uvea. Ita track 

11- about one hundred jnrda wide, and il followed the rourso of the local atorm- 

it. from South-east to N'orth-west, Cranaverselj to tlie progreaaiun of the great 

:in. Two very violcut tornadoes appeared in New Jereey in a general storm on 
iiit 1 9th of Juno, 1835, moving in different but nearly parallel paths, at an interval 
of several hours. Those pursued the course of the higher general current which then 
overlaid the great storm* Several other tomatoes, together with nomcrooa gngtt and 
severe thunder squalls, appeareil on the tame day in different places, within the compaaa 
of the same general storm. Another tornado occurred ou the 13th of Angust, 1840, at 
Wuodbridge, near New Haven, Ct, during a general storm, and followed the local 
direction of the Storm-wind from S. S. E. to M. N. W.— transversely to the contse 
pursued by the larger alurm. 

" These, with other cases which might be adduced, maj serve to shew that the small 
lomadoes which aomelimcs occur in great storms, have no essential or inherent con- 
aection with the vortex of the larger storm, even in those cases in which the courses 
of progression may cbanco to coiaeide."t 

■ One of these was Che New Brunswick tornado, described inthoAtacrican Journal, 
Vol. Xn. pp. 6», 79. See also foot note, Vol. XUr. p. 276. 

f lu like luanncr eonimon thuudcr-aturuia arc often known to appear in or above 
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See also, p. 73, tbe account of the tornado in a Cyclone at tie 
SaiMoan lalamh. 

But vre have even an instance of the tran a formation of a watw- 
apout into a itomi, thoiij^h tho wnrj used being tempite, we cannot 
affirm Hint It was a Cji-!oiic. The following is transliited at lengtb 
from M. Peitiek's work (p. 258), in the chapter giving the detaikd 
relatioua of water-ppouta. 

Atlaktio Ocean, kot fak from the Gambia Ritek, 2nd Sep- 
tember, ISOi. 

"No. 41. Day and (ligbt wnter-spoiit ftramlf) which laated fourteen houre; ' 
lumiaoUB column in ila u-holt' diameler ; complete calm before its formation ; l^ 
eKOCBslTely ovcrcBst, frightful storm ftcaipSIt) during its eKiHteoce ; pleaeanl bnsn 
from the West afterwards. 

"I owe to Doctor LBVHEaiE the aceoimt of « spout f'd'omtej which heaaiWiHilb 
2nil September, lSa4, being on board of tbc cutter Le TauUvr. This vesHl uD^ 
witJi letters of marqne (a privaleer trader?), and waa coming from Cayenne 1 
the coast of Africa; they were not fa.r from the Gambia when this meteor occorrd. 
Befcito the spant was formed it was a dead cutm: the preceding diiys had been laj 
hot, and aince the morning tlio sty had been coTcred with numci-ous iblck cloud!. 
The cotter was chasing nn English elaver, when lill at once they saw a col 
water of about a hundred metres,* which rose np from the sea and went upwards t» 
join a column of vapour which descended from a cloud. At tbia moment ll: 
ceased, and the tempest ptvijifttj began to blow with violence. We have preserrd 
Doctor liEVUERlK'a expression of acolnmnof water, though we areperanadedthati 
was cot liquid water of which il was formed, but water in tbeutate ol'a dense ti 
as has repeatedly been shewn. This column was luminoas in irs whole diome 
bad a phosphorescent appearance, and was Blight ty yellow or fnwn-coloared. Tbeaa 
itself was on that day resplendent with light, and the vessel left after it a longtme 
of fire. This spout as well as the storm (tempStt:) which accompanied it, lasted Rm 
teen hours, and caused nnmcrous shipwrecks on those consts. It did not termiaa 
till four in the morning of the following dayi so that it had commenced about n 
in the ailcrnoon, and bad lusted a great part of the night. 

" Obtervatio'n (by M. Peltier). I think that the luminous state of the coMi 
Uia spout would be often observed if this meteor occuired freqnenlly at night ftol 

the local portions of great storms. An esamination of ihiscloas of storms wiUlhei 
that the nnrrotv tornadoes and thnnder-storms often extend to h greater hdght thi 
tbe groat gales or hunicancE. 

* About 328 feet ; and in diameter no doubt is meant by what follows, ihong 
10 eKpnissed. 
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tlie preceding facta * (he column wiu formeil of vapour, lUiil not of liquid waler, the 
phosphorescetiFC at the watars of (he eca exibts no longer in the column; Uie light 
bj which it was pervaded can then onlj ba derired from the iafiaitc (continued) dii- 
chargea which conElitnte an electric cnrren( and not from a trne phosphorescence." 
375. We may remark on this, aa to the light, though it is sirik- 
ingly analogous to what we know has takeu place in some Cyclones ' 
(p. 214, Note) that, allowing the water at the base to hare been mora ■ 
Tapour, if it roae from the Ben it might undoubtedly, even in that state, - 
Ib still phosphorescent ; but wpart from this, the storm following or ' 
accompanying the spout is always of very great interest. Unfortu- 
Dftlely being a privateer, and apparently a colonial one, there is no hope 
now of obtaining a copy of the Vautour'g log by which we might clear 
np the question of what kind of a storm (fempSfeJ it was ; and if, which 
also is doubtful, the epout lasted all the time ; for we can hardly sup-' 
pose, in spite of what is said, that the vessel remained in sight of it. 

The expression used, and which I hare exactly translated, may be' ] 

intended to convey that the spout was seen in vorious places by tha' 

Yessels ahi J) wrecked ? 

I 376. We must not pass by another peculiarity in wind and water-' 

I »[»nt8, whicb is, that great numbers of them are described in the ' | 

I different relations collected by authors, aa being accompanied by w. 

'jr all kinds and degrees ; " from the hissingf of a serpent to the noise ' I 

(rf heavy carts on a rocky road," snys M. Peltikb, or of " a cascade' 

I'iilling in a deep valley," sny other accounts; and these noises ar^,' 1 

luualiy more violent on land than at sea. 

377. In reference to the peculiar noises heard at the passage of 
Ihe centres of Cyclones, § 246 to 249, p. 207, this is remarkable, and* 
deserving of future attention ; as is also the fact frequently referred ' 
to by the aceounta given in M. Peltieh's work, that the sea often' 
shews, at the commencement of l^■ater-s pouts and even of tomadoea," 
a remarkable agitation like n boiling {bouillotiemenl) . This on a' 
larger scale may be a pyramidal sea, if we allow electricity to have 
nny part as the cause, or even as the effect, of a tyfoon. * 

• Adduced by M. Peltier, in his work, from whieh he concludes that the lower' I 

balf of the coInniD of a water-Bpout is nut water, but dense vapour ; in which be" I 

agrees with most other writers. 

t noRssnaoH (Introduction, p. VIII.) mentioni the hissing. 
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S78, It may be useful here to give some account of M. Peltibe's 
able work, Sur les Trombes,* which not having been translated into 
English (that 1 am aware of) is probablj unknown to the majority of 
my Bailor readers at least ; yet its contents are often so essential to 
tlie right understanding of much tliat we have to set forth in this 
Part, that I should not fairly accomplish my purpose of placing hefore 
the seaman, in a plain and intelligible form, all that is known of our 
new Science in all its relationa, and of indicating what has yet to be 
inquired into, did I not make him acquainted as briefly as I can witb 
the contents of the work. 

379. M. Peltiee's view then of land and water-epoute (or of 
whirlwinds and water- spouta, winch the French class together intheii 
word Trombe, hut of which he perfectly preserves the diatinction in 
his descriptions and experimenta) is, that they are " but transforn* 
tions of another meteor." And this meteor he affirms to be an elec- 
tric action; not simple, but one compounded of the electric state of 
the cloud, and of that of each separate globule or particle of air oi 
vapour, composing it, and generally speaking analogous to thunder- 
etorniH in many points, hut ncting with greater intensity. He affimu 
and shews hy many proofs, that the visible clouds above are not the 
only ones in the atmosphere, but that there are also invisible (because 
transparent and uncoiidenscd) ones; which hke the others may ha 
electrically charged, and produce the same phienomemi, though per- 
haps in a weaker degree. 

380. M. Peltiek nest points out what are, in bis opinion, 
strictly the essential phfenomena to constitute a trombe, (whirlwind 
or water-spout,) and « hat are those which do not appear to be bo, or 
which occur only incidentally ; and amongst these last he places the 
whirlwind motion, and currents of air forming a whirlwind, as not 
being constantly observed in them, 

381. He then proceeds by various ingeniously contrived andin- 
structive electric experimenta, by conductors Vfith balls and pointer 
or a single point, to reproduce upon leaves of copper-foil, dust and 
amoke of resins over water ; and upon water alone gyratory moTO- 

• Obltrvatiom et BeckerchM eayerimmtoln lur lei eaaiea qui eonemirent h It 
forwatian det Trombe). Per M AIA. Pitiicr. raria, H. Couain, I SIO. 
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mentB; repulaiona /rom the centre; horizontal laid vertical whirling i 
cloudB in the smolie : boaseR or umbels of water ;• deep depresBiont ' I 
!n it ;t the raising of ligbt bodies ; the productiou of vapours ; and 
even vapours of pure water from an acidulated miiture ; ocoountiiig 
lb us, as he fuirlj observes, for all the essential aud usual phceiiomcna I 
of spouts. He adduces then many reliitionsof land and water-xpuutB,, I 
vhich have shewn all the electric phmiomena, and coQcludes the first \ 
part with tabular statements of spouts {Iromheg) and of all other analo- 
gous meteors, so as to give a complete and highly convincing body of I 
evidence in a small compass. The second part of the work consista 1 
of the detailed accounts of the various instances cited in the tables. , I 
The whole is indeed well worth the perusal of meteorologists and of I 
seamen, for the numcroUB points of relation which it shews with ' 
Cjclones, and of inquiry which it suggests to every intelligent man. 

382. M. Peltiee has collected in his work, ii> three tables, 137 
accounts of water- spouts, beginning with Thetenot's in 1674. The^l 
reaulta of these, of which we should note tliat CG are properly waltr-^ M 
spouts seen at sea, or on lakes, rivers, &c., while the rest are whirU r 
niuds or wintj-spouts, or electric coluinna acting on land, he statu. r[ 
to be as follows— 

" In the 137 instancM cited — 

87 SpontaJ have had a. gyratory movement, continnouB, or with some iotermit-"' 
tCDce or but fbr a ahorC time with otbera; frequently oaly a portion of the vapouit ' I 
bid thia gyratory movement. 

35 are Doted m having uo gyrRlion, or this may be direciJy infeirod &om tbei 1 
dttmls. 

The iccoontg of the other spouts ((romfrei) not specifying if Cliere was or was m 
my gyration, the presumption is in favour of Che negative, for an account inilicate* I 
"liatexitttiitai not what does noteitist.g 

* Ad experiment known iun<:e the days of tlie AbdS Nollet (a conlemporaiy of, I 
Fmnklin) remarks M. Pr-LtiEn. 

t Often seen and noted in accounts of walcr-BpoutE at sea, and from M. PELTiEa's, 
erperimeDts. it would seem thnt alternate risings and sinkings can be produced, I 
(Drraing miniature wavea. 

t As just remarked, the French use the word Trombe to express both a watae- i 
ipoDl. and what we should eall a whirlwind. Thos, they wonld have no separaU' I 
word to express the sea and Bhorc-spouls described at pp. 305— SlE.astnmiitg, as 
there shewn, that the meteor i* but one and the eajne. 

g M. PELTiKn forjiets licrc, thiit, in rclntioiis of all kinds, everything depends ( 
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33 are gUted to have aonirrei] during n more or Ices perfect valni : we might add 
to tliese tboie nhich liave token place during a light wind or a reguJar breeze blow- 
iog from one Bide only. 

56 hare been accompanied by thonder, lightning, or electric signs of this kind. 

10 bare occurred bcncatb a clauiIlpB» fkj. 

19 have exhibited tapours ascending nltliintho column, 7 have sbcwn desceniliiig 
vspourf. 

15 account! ore relatiie to sarcral wstcr-cpouCs together. 

7 spODte have been double, tnple. &c. (mHlliiiU); some have divided and reunited. 

15 have carried up liquid water, nad someaccoants shew that the sea was hallcted 
out below in a eonica! shape. 

3 waler-spouts at sea, in which asrendiiig viiponra were iliptinjiiishcd, linving tjM" 
crowed by ships, have diEcIinrged/ri'iA water. 

6 Bpouts look place at night, 

.1 were formed between the clouds." 

383. There appears tlien no reason to doubt, that most, if uot all 
water-apouta are in point of fact whiriwiuda, i. e. arc wlilrling round 
at the visiblo part or column, and they are probably Burrounded 
aa Profesaor (Ekbted thinks, by an invisible column of air which is 
also a whirlwind, and this view is moreover confirmed by aeveral ei- 
araples, adduced by Colonel Heid. I belicro also, that most sailora 

, Vould be able to corroborate it. The last well recorded instance wa 
, have of ita being clearly and indubitably shewn, ia that of the water- 
spout Tvhich passed through Sir Eobert Stopfohd's fleet near Vourla, 
of which the rotation was clearly seen; it also "shook the ships' satis 
violently, and email articlee were whirled about as in a land whirl- 
wind." Beis. 

Ab to the direction in which they turn, this seems to be quite un- 
certain, aa far aa authoritiea go. 

384. The great ■water-spout which fell on the Island of Teneriffe 
in Nor. 1826, appears by Mr. Ai.isos'a relation in the Philoaophical 
Magazine, to have been at once a water-spout on tho island, discharg- 
ing enormous volumes of water and tearing up tho soil, and even the 
tufa rock, into deep ravines, while numerous globes of flre were seen 

the accuracy, and memoij, and habits of mind of the observer and relator; and lint 
in B number of narrators, some from negligence, or from supposing the tnrning 
round to be aiiiiiiltei! of course, or as of no moment, might omit to stale it. 
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at aea and on ahore and a true Cyolone was blowing out at aea. How 
lar all these were connected it is impossible to any, from tbe imperfect 
nature of t!ie accounts, but tbe circumstance of tboir occurring toge- 
tiier and ou aud about n volcanic ialund, is of groat interest. 

That water-spouts at sea are also whirlwitide, then, may be coo- J 
siilered as Laving been indubitably sben'n. From many circumstances * 
and well known facta, we have long inferred thorn to be electric 
[ihienoniena, and from the following estracte from a letter addressed 
to me by Captain J. J. CnCECir, of the bai'que Sory O'More, from 
Lsunceatou to Calcutta, which was accompanied by a capital sketch rf J 
tlie woter-apout, it would appear that electric flashes have beeol 
seen about them even in daylight. Captaiu CnuBcii saya, ' " 

"Being in Lat. S° V N. snd Ijonj;. 90° 20' E. Thrrmomi?tfr B4° and Barometer 
!9.9S, wind lery light from West, and itie wculhfrcltar.wilh l!ic oxf cption of some 
tiMrj cloudB between W. and S.W., Ht B a.m. a. »ater-«poul was observed, bearing 
W. b. S^distimt 1} or 2 miles. Its altitnde wbere it joined tlic clouds 10°. 

He thcu goes on to describe it as one of thoae of uniform thick"- m 
neaa, and curved as they are aometimea seen with a double tube as i(l 
were at its base, of a transparent appearance, extending till it d 
peared about one third of the height of the main tube, the a 
being tubular and not conical- The usual boiling of water, &c., wi| 
Ken at tlie base, and 

"From the npper and outer ed|i;e9 of this foam or mist, sparks appearing li 
bright innsbioe likeEtarsorthefomrthmagnitude, were occasion all/ emitted. Tbongh 
U tatae diaUince, these obBervntionB were mode with aa excellent glass and were 
^Uinctlf seen. The spout remained io sight and nearly Btatio[iai7 for nearlj forty 

In the " Account of tbe building of the Horaburgh Lighthouse," i 
ttie Straits of Singapore, by Mr. J. T. Thomaon, F.E.G.S., Qovemi' I 
ment Surveyor at Singapore, from pp. 459 to 46i, will be found aome I 
very good descriptions of water-apouts and North WeaterH, and in l^.l 
note, at p. 460, the author remai'ka of one spout, oa foUowa : 

"In this one I observed what was something new to mo, vis,, that the particles 
of raponr coutoined in Che outer and de]iendunl tube (from the dond), beaidal I 
being driven iu the helical curve round the iuner or aicendiug oolmnn, revoIveS' 1 
nloi [oond the threads of the helix. 
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385. Commencement and bkeaking tp of Ctclobes. Tbe 
most natural queatione wliicli arise in the mind, in conBideriog ttese 
meteors, are tbe conBiantly reuurring ones of" Where and how do 
Ikey begin ?" " Where and how do they end 7" and we are j-et inyolted 
in utter mystery as to these two essentials to the history and right 
nnderstanding of Cyclones. It is clear that there must be some begm- 
ning, and an. ending lotnetchere ; but none of our researches have as 
yet disclosed to us any thing on this subject beyond remote conjee- 
turea, and vague probabilities. 

8S6. Mr. Thoh thinks, p. 1G3 to 1C4. (Iiat in the fbimation of a Cjclons "il 
ma; embrsiu serersl Email vortices formed by the grail naleffbcts of the wideexlerio 
circle In witbilrairing aiv from the internal Bpoi^c." 

The following instftnces, both of which have occurred in the Bay 
of Bengal, and at or about the commencement of a Cyclone of great 
severity, seoia to me wortb recording. Tiie first is irom a letter from 
Captain Ecckton, of the brig Algerine, printed in my Seventh 
Memoir, Jour. As. Soc. Beng, Vol. XI. This vessel appears, not 
improbably, to have had a Cyclone overhead, which crossing the Bay 
from the Southern Andaman to Point Palmira.^, afterwards became 
the Calcutta Cyclone of the 2ud and 3rd June, 1842. There must be 
on eiTor in the reading or the zero point of the barometer. I presume, 
and that it waa 29 and not 2S inches, 

" On the astli Maj-, in Lat. 10° Nortb, Long. 93° 2fl' East, the sky became ii per- 
fect dense mass of hhick clouds, with the send Bjiog rapicilj past from N.E., S.E., 
and W.S.W., the winil light, and the sea rising in bubbles, as if the wind was blow- 
ing from evorv point of the compass, bissiug and rising up in bobhlcs like r boiling 
cauldron. Here tbe barometer fell lo S8.ED, ; this being cxcesfiively low, for so low 
a latitude, induced us lo make every preparation for severe weather. From this 
tiioe until the 1st Juno, Lat. 15° 25' North, Long. 87° 58' Enat, experienced an in- 
creasing gale steady from S.S.W. to S.W. by W. with much lightning, and n toij 
heavy appearance all round. The haromcter rising tuid falling according to ihs 
glrcngth of the sqnalla, or the preponderance of rain from 28.70 to 28.56. On the 
and (civil time,) the gale iaerenscd so ns to oblige us to lay to, the barometer having 
fallen lo 2B.45 (Lai. 27° SO' North, Lorg. 87° 6' East.) 

" At 9 A.M., experienced a cross sea, setting in from S.W., N.W.. and NJE., the 
former preponderating ; the rain pouriog down in torrenls, the gale iocreosLng, and 
Ihe flqualls blowing with fearful violi>nco from W.S.W,, and shifLrug suddenly fmm 
..N.N.W., nnd flsfarnsKorlh; tlie bar-jmctcr gradually fulling undl 
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ii came down 1« 38. 1 S ; aX midniglit more modcrite, Ihe batometet up to 2B.3li 
SifHity gale from S. W. b. W. dccrouing toirnrds noon, when LaL 19° lO', Long-, 
s(i° 4S'', so as to enable a« to nuke uil at 3 r.M., until t lb. 30m. p.». on Friday, 
when the barometer again fell U> 38.20, during a mogt terere squftll IroDi S.W, | 
Fulee Pobt was then btaring ubout N. W. 12 milc«. | 

387. T!iB next einmple ia tSiat of tbe ship Vernon, Captain Yowij 

Irani EDglaDil bouud to Miulrna, in a note dictated to me and subse* 

i]nently corrected by him. It comraoncea on tlio 2Gth November, 

1813, and at this time, or rather between the 27th and 28th, aerere 

Ujciouea were raging both in the Northern and Southern hemisphere, 

and between the same ineridianH, though distant about 13° of latitude 

from each other, with a heavy WoBtorly monsoon blowing along the 

l^i]Liator. TiieBO Cyclones form the subject of my eluventh Memoir^ 

(.Tournai Ab. Soc. Beng. Vol. XIV,) and on the 28th, the Vernon 

LB distant at hood about 400 miles from the centre of the neareri 

I Cyclone then raging, thougb in two days more another (for thero 

I were two in the Northflru hemisphere) was developed on this very 

I ipot. The Vernon is a remarkably fine frigate built East Indiamatt , 

I ofl.OOO tons, belonging to Messrs. O-sebh aud Co. 

"Ship Fcrnon, JVbueniier 26(1, 1P43. It began to get gloomy and the cloudi ] 
irn whirling about above in a remark able manner, >ti ad variable from the Eastward I 
k-n-. and in puFTb. Barometer not much nndcr 30.00 (about S9.95.) 
' Oa tie a7(*. Barometer had fallen lo 29.85, dark and gloomy weather. Mill . 
I »«riiiliie from N, E, lo East with BqaalU, confiieod swell all reund, clonda very low 
ml lowering, with appenronce of bnd weather, IM. B° 6' North, Long. 85° Ci' Eaat, 
Bsr. 30.0, Ther. 83°, cloucia slQl moving in all directions ; kepi snug at night ; reiy 
Huslly with min from East lo K. E., sea getting up. 

'a lAe BS(S. At dKjlight, Bar. at 29. TO', every appearance of bad weather, 
wind increasing, Tarlahlo and threatening from E. S. E. lo N. E. double reefed, Sie. 
d sent down ^oyal yard* towards noon. Lat. by accL 10° 46' Korth, Long. 
M'7'E,, Bar. 29.80, Ther. 78°. Wo appcarod to have got between three clonds, 
tbea came in hard squalls (ship with lop-gallatit sails furlcdand courses up, 
tnptaiia on the cap and reef-taclcles close out.) Forked lightning but not much 
itiander, squalls from N. E. then North and H.W. and right round, end thus theship 
\l roand liar turni ia about 30 inintifeifoUowingthe wind, with Aftcryards square 
tad head yards braced up. The rain falling literally in hca,vy sheets, so thai it ' 
I Anrdly poseiblB lo stand ; the men obliged lo hold on, decks half full of water. The 
lot moderating Milh Hje roin, but blowing in Ecvtrc gusts. After this the wind 
Y 2 
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Etewlicr, but still rrom ubuul N.E. In E.S.E. with sharp squalls obliging us ti) loner 
[lie doable reefed toi«iulB, ■very dark ond gloomy. 

"Oil the 29(ft ; more moderate, siill blowing hard with gloomy weBllur till 
sumet, nheu il became liiier. 

388. With the foregoing eJamples, and remembering what luis 
been said with reaped to whirlwinds and water-spouts, we may ved- 
ttire to consider a little how Cydonea may commcDce. It Ib much 
too soon to affirm, or almost to suppose, that they do commence in 
any one particular way, und we must remember also that even to 



describe clearly the 
than one) by which they 
affirm any thing of what c 
here oesaying to describe, 
gire any space to the disci 



odes of action (for there may be more 
could we do so, does not at sU 
!e« these actions. In a word, that we ore 
suppose, effects and not causes [ and if I 
of what we are yet so imperfectlj 
informed of, it is because I thinli it very essential that the thoughtful 
and careful mariner, as well as all who desire to aid us, should, to urt 
a sporting metaphor, be put upon the track* and scents by which 
they may furnish us with useful notes. 

3S9. A Cyclone, then, must commence at sea, beneath, upon, of 
at some distance above the surface of the ocean. That it cotnnienca 
beneath the ocean we have no sort of evidence or of analogy to lead 
us to suppose ; and we are therefore reduced to the last two cases i 
i. e. that it commences at the level of the ocean or in the atmoaphere. 
Now the proposition that Cyclones begin at the surface of 
the ocean is certainly a highly tenable and probable one ; ao far as 
that we may assume that a \orteK of any size, or form, or force, 
may be produced and suatained for any length of time, by countec 
ind, of pufficieot force and dimensions, meeting aide by 
side, and thus generating, as in water, a circular motion. If Ihey 
met direct ia front of each other we should look rather for a calm, or 
at most a Guccessioa of small vihirla. 

But beyond this wo are stopped; for we are much at a loss to 
imagine how two mere monsoon gales can generate forces so far above 
their own velocity, and then tliis theory affords us no sort of clue to 
the progressive motion, which ia aa estraordinary, if not more 
than even the rotation. 
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^891- One would aiippose alao, tliat we ahould have bad, far more ^^^ 



frequently tban wo have, snme traeea of commem^ement in segtnentB ; 
u in Mr. EECHEimoBF'a duat whirlwiuda, (see p, 301) or in vortitea 
Min Mr. Thom's supposed f-ase. We have alao another difBcu!ty of 
no amal] magnitude in this hypothesis (flupposition) that the Cycionea 
are wbirle produced by opposite or lateral etreama of air at the meet- 
ing of the trades and monaoonH, which ie, that it teems to prove too 
wuci ,- for, if we admit this, why not also allow that, at least for the 
lis months in which a mondoon crossoa, or ia oppoaed to, the trades' 
there should bo a constaot succeasion of the Cyclonea ? while it is 
DotoriouB that they only hiippen during certain months in moat parts, 
and sometimes none occur in the season, and they are moreover, to 
ill appearance, and as far as surface winds are concerned, generated 
both within the trades and without their limits and those of the mon- 
sooae, 

392. The remaining possibility then is this — Are they originally 
formed ahove tie earth, and do they descend horiionially {aa horizontal 
dUkg) or inclined at an angle, and of a connderable »i:e at first ? For 
«e know that they both dilate aud contract, as whirlwinds and water- 
ipouts do when in action, at the surfa-ce of the earth. 

303. Every theory which pretends to occount for any natural pro- 
cess, Buch aa a meteor like our Cyclones, should account fully for or J 
udmit all the principal phenomena of it. If it dees not do that, it ] 
eannot answer the queafions put to it. Let us see how far the theory, 
that Cyclones may be formed in the atmosphere and are in fact disk- 
ph.iped vortices, deacending from above, will do ao. 

1. The Cyclones may be so formed, either electrically or by the 
mere dynamical (mechanical) forces of curreots of air causing whirla 
or whirlpools. 

2. They may be formed, both at the aides and at the upper and 
lower surfaces of difibrent strata bf clouds. In the last case the 
ictiou is more probably electric than the former. 

3. Being once formed and in action, they may either rise higher,- 
or deacend or plunge downwarda, from various causes. 

4. They may also be admitted to extend themselves greatly, or to 
ijiish in diameter ; and finally to exhaust themselves by their own 
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violence ; or to break up aiid disappear on nmcbing the laud from 
eeaward. 

5. They may be supposed, as in tlie analogous caeea of watep- 
spouts, to have a calm centre, however this is formed and Hustaioed. 

6. They might have great developments of ciouda and rain and 
Bometimed of electricity, both at the centre and circumferences. 

7. They would be more apt to be generated in parts where the 
upper currents of the atmosphere, of various temperatures, degraee 
of moisture, electric states and other differences, may be supposed to 
meet in large bodies, than in those parts where porliapa these currents 
are more regular, and less liable to be in states widely differing from 
each other, or to be interfered with by their contact with, or approach 
to the earth, and its constant electricity. 

S. They might also, from many causes, not be disks parallel (truly 
tangential) to the surface of the globe, but be inclined forwards. 

9. As they are certainly disks, if we Biippoae them at first truly 
horizontal above and below, they must when pressed do^vn to contact 
with the en rth, over a space of 300 miles, be much thinner at tlifl 
centre than at the edges. A flat disk of 300 niilea and ten miles 
high at its edges, would be but 7-2 miles high in the centre ; supposing 
that it did not curve, but remained horizontal above and only curving 
below; becotuing thus what is called in optics a plano-concave leuai 
and one of three miles in height at the edges would be only two- 
tenths of a mile thick at tbo centre. 

10. If generated above the surface of the earth, and by eleotrii! 
causes, there might bo, according to the native of the electric adaon, 
as we have seen by M. Peetiee's eiperimeuta, at § 331, a disk or 
umbel o&water raised at the centre, which would move onwards with 
the electrified clouds above ; or in some cases there might be a de- 
pression and circular ciurents.* 

See also as to this at p. 172, Mr. Mastln's account of the electric 
action of a thunder-storm on the waters of the sea, aa registered at 
Bamagate Harbour. 

11. If BO generated tJiere might ha 
at the same time, or they might divide 

♦ M. Fbiti 




ire than one Cyclone formed 
unite, and a Cyclone might 
cnis, il: should he uolaced. 
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M first, like a water-apout and iU cloud, be stfttionary, and then move 
OQ Bt a greater or less rate. 

12. A Cyclone in full action, being as we have assumed a disk 
only, might be lifted up by an obstacle, as mouutainH, hiile, &c., and 
cross them as well as ioterreniiig Talloys, bo that the clouds might be 
aeea by the inhabitants " whirling about in an estruordinary manner,"* 
and then descend again to a low flat country or oq the ocean. There 
is no doubt that this has very frequently occurred in storma crossing 
the Peniaaula of India, or travelling inland from the head of the Bay 
of Bengal. 

13. If a Cyclone was formed, as whirlwinds and water-spouts o 
liiuly are, above, and from tho same cauBea, it might, like them, pro- 
duce iu a stronger degree, and especially towards the centre, peculiar 
noises, which in the water-spout are described as rumblings and 
hissings, see p. 317, and in the Cyclone as " roarings," " thunder- 
'Dgs," "yelliuga and screamings." See p. 203. i 

14. The unequal duration of the different sides of a Cyclone majF i 
also in a great measure be accouDted for, by supposing them to be 

I deecending disks. The fact that the front or advancing side of a 
I Cyclone is almost always of much longer duration than the latter 
part, is too well known to require any instances in proof of it. 

15. Now if we suppose a disk to descend horizontally, no doubt 
il« force and duration may be equal on all sides ; but if we suppose it 
at all iuclined, iu a plane of which the lowest part is in front, wa 
must equally suppose a part of it lifted up from behind. We know 
almost nothing of the actual facts, and can therefore only adduce 
suppositions. 

394. We thus see that if we suppose a Cyclone to be formed ia< 1 
the atmosphere between strata of clouds, in the same or opposite j 
states of electricity, and then from any cause to descend or settle f 
down upon the ocean, it would fulfil all the conditions which we hava I 
set down ; and these aro not only the principal, but moat of the 
I jecondary ones. It is very true that these might also be fulfilled by 
' Cyclones formed at the surface of tho earth or ocean, by contrary o 



• This expreSBinn occara in n report printed in one of my 
[iivalenl to it iu otliers, nrul in those of Mr. Kcdfie 
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eide-loDg winds, but then we have the objei/tiona that I have before 
cited, § 391, i.e. that they should he constant during the oppoalag 
or croBBing monsoonB, and should occur mutb more frequently than 
we feuow them to do. I desire to be understood here aa having been 
aimply doairoua to aet forth the probabilitiea on both sides, and only 
aa offering tbia one nmongst others which may be proposed ! waiting 
for evidence to couflrm or refut* it. In other words this theory ii 
yet "lying at a ingle-anchor." 

S95. The relation of Mr. EBOFiELD'a ejplanation of the fall of 
the barometer, and of the actual barometric curvea, aa shewn by our 
Plate at p. 2i6, to thia view of the poaeible mode of the origin and 
continuance of Cyclones is closer than would be at first imagined;* 
fur we may eaaily suppose a storm-diak, formed above, and not yet 
deacendiug to the surface of the earth or ocean, but still affecting the 
Barometer. At its first formation, it ia clear that it may be, if forineJ 
between two horizontal strata of clouds or gases, very thin ; ortf 
formed as a vertical column between the sides of masses of cloud or 
gas, be yet very short, till it extends and thickens (or lengthens) 
before it reaches the earth ; and all these modes of origin, increase, 
and action might go on with fine, or at most in cloudy weather below, 
and be only indicated by the Barometer ; and when the Cyclone de- 
scended, its effects would be felt at once in various places at great 
distances from each other, and this seems to be what really occurs ; 
for we have nothing which « ill allow us to say that we have traced a 
Cyclone from a mere whirlwind to a full storm. We may even go a 
step farther, and anppoae that na (apparently) the greatest condensa- 
tion ia at the outer part of the circle, the disk may reach the earth in 
a curved form, so as to be felt at the outer zones. All this, it is 
true, is conjecture, and highly uncertain, but observation may do 
much for us in clearing up many of the questions I have adverted to, 
and a single one may throw a flood of light upon a doEcn othere. 

396. In reference to thia, I translate from the Italian of RiMU- 
Bio, not having the original Spaniaii work to refer to, the following 




■ I am aware, tliat I am. in part, supporting bereono theoretical liewbj atlother, 
aod that such is but weak uiontiflc lugii' ; but ilie barometric curves are indabi? 
Iftble fiu'ls, unii the tulm ce^frc!^ urc cijuallv bo. 
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irkable paasage from tlie HUtoria Qenn-al de lai India* of Ter- 

D Dk Oviebo, Book VI. Chap. III., describing the great Hur- 

of 8t. Domiugo, 150S, abridging it a little in matters not 

bitial to our purpose, and distingvuBhing a few passagoB bj italics. 

) in the language oflhia island, nutans propcrlj a: 
\j tempesluoua alonn, Tor indeed it ii nothing else but a. riolcnt gale, logetbevfl 
rain. I 

"Now it happened that on Tnesdaj, the 3rd of Anguat, 1508, (Father Nicobtf; I 
Otikoo being then governor of the iiland.) about noon an exceeding great irind 
vith run came on at once^ itMeh man felt at tht lamt time n many lUei in th* 
i.lamlftiid tliere aroBefrom it suddenly great damage, and many estates were rained, 
[u this city of St. Domiogo, nil the straw houses were prostrated, and some even 
•t! those of stone were much shaken and damaged. At Bnena Ventura, all the 
buuaes were destroyed, bo that for the many who were rained there, it might more 
jnoperty be called Mala Ventura.* 

" And what was worse and more griei-ous, was tliat in the harbour of the cily 
more than twenty ships, catBveU, and other vessels were lost. The NoMherij/ wind 
WO! so strong that as soon as it began to blow hard, the seamen did cverytliing ib 
Uiur power, by laying oat moreuuchors and dst^ning by more ropes, to secure their 
Tcisels ; but the wind was so violent Chut no precantions cooid withstand it, every 
lluDg was carried away, and (he force of tlie wind drove all the vessels, large and 
BDin, OQt of the port, down the river, and they perished in varioos ways. But tha 
mi ehanging twldenly to the opposite quartv, and luUh not leu inipeitu and Jury, 
Hmfrom tlui South ai violently u> bifore from the North, when some vessels were 
driren fiiriously back into the port, and as the North wind had driven ihera oat lo 
Eu, GO this opposite one drove them back to the portajid up to the rivet. They were 
•fterwarda aoen drifting down again with only the top tn sight above water. Many 
penons perished io this calamity, and the inost violent part of (he tempest kated 
Iwenlj-fonr hours, nntil the next day at noon, but it did not aiau all at oiiee at 
tuidraly at il can't on." 

The author then goes on to describe the frigbtful appearances and 
damage occasioned by the storm, and adds, that the Indians (and the 
C^ibs were then a numerous people) said that they had frequently 
esperieuced hurricanes, but that Qeither they nor their fathers had 
ever before experienced the like for its extreme Tiolenee. 

397. There can be no doubt, first, that this wag a true Cyclone, 
and one of extreme violence, but the remarkable part of this relation 

ilavu ■' good luck." Jlala rciilura " bad luck. 
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ia tliG stress wliiuh ia laid upou the very Budden commencement of it 
in niBnj places at once ; and the Spaniards even at that early period 
(16 years after the discovery of America) had many settlementa 
along the coBsta, and probably far inland, for the gold washings and 
minings." 

If we suppose the Cyclone to descend as a disk, this suddeu onset 
of its fury in many places at once is exactly what should occur, audita 
gradual cessation so clearly and pointedly contrasted with the sudden 
beginning, is also such a description as might have been written in our 
own days of a Cyclone of the usual diameter of those of the West 
Indies, or about 100 or 200 miles, descending with its centre on tha 
Mona Passage, and travelling along on an East and West track to the 
Westward, at a rate of 10 or 12 miles an hour. 

In reference to what has been said on the settling down of Cyclones 

as disks from above, and on the lifting up of the rear or followiDgpart 

of a Cyclone, I have in my 18th Memoir, Jour. As. Soc, Beng. Vol. 

XTiri. been able to establirth with tolerable certainty from the toga 

of 22 vessels, that the advancing semi- diameters of the Cyclone of 

12th and 13th October, 1848, in the Bay of Beng.il, were respectively, 

as compared with the following or rear ones, as followa, \-iz. 

Advancing semi- Following semi- 

diameter in front diameter, behind 

of the Cyclone the track. 

Miles. Miles. 

12th Oct. . . 140 . . .90 

13tU Oct. . . 115 . . .65 

and that, as Mr. ItEOriELD suggests, the Monsoon or surface wind 

evidently forced its way beneath the following or uplifted half ofthe 

Cyolono. I have given on Chart No. III. which ia that of the Bay 

of Bengal, and part of the Arabian Sea, an imaginary section of the 

latter half of a Cyclone lifting up ou its rear quadrant, with a double 

scale, BO that the reader may consider it as one of IdO or of 300 

• la 1495, only three jeara nftcr tbe diflcovcrj, Ihe Spaniards were working gold 

minM at 60 leagues di&tnncc from St. Domingo. See IIamcsio, p. 0, vuL HLF. 

MABTva's ilislory. 
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■...'.\qs in dintuetor and of 5 or 10 milea in height. If we take It for 
impie as a diek of IGO milea lo diameter, we can easily see that 
. .liletbe 75 miles of thevan» or front semi-diameter, if it wns mot 
at the rate of 6 miles on hour, would take 12i^ hours to paaa over a 
(hip hove to, or an island in its track, a slight inclination of the di^ I 
inif,'ht elevate the rear half sufficientiy for it to leave 20 or 30 miles of 
thiit part free from its surface action, bo that inaiicha case the centre 
oEtlie CycloDe would hare 75 miles of the storm disk, with its nearly 
regular circular winds, before it, reprenentiiig 121 houra duration, and 
onJy 45 miles or 7J hours of duration behind it ; and so on in any . 
proportion to which wo may cstend the aizo of our Cyclone disk/ 1 
Tbe occurrence of lightning in that part only of the disk, where we 
mny suppose the Cyclone to have been lifting up, as noticed at p. 213, 
§ 260, will forcibly remind the scientific sailor of the spuirks from the 
uonJensing disk of the electrician. 

398. The descent or settling down of Cyclone.^ was also distinctly i 
iiroTod in this instance, for there were ships oq the 10th and 11th of I 
October, so situated between the Eastern and Western shores of tho I 
Biy of Bengal, and to the Southward, that had any Cyclone eaistei I 
on those days, we must have bad full evidence of it ; and yet on th«i ( 
12th of October, in the very middle of the Bay (Lat. 17" 48' N., Long, ' 
W 18' ^st), we had throe ships with light variable winds within » I 
circle of about 50 miles in diameter, while for a space of about 300 I 
miles in diameter round the same centre, a true Cyclone-hurricane hfbd I 
commenced, which is fully traced to Point Palrairas, and in which aev^ f 
Tessels disappeared, and fourteen were more or less dJBmasted. There ' 
is no doubt alwo that this Cyclone before settling down in the Bay had 
crossed some other land, the Andamana or Point Negrais, for it brought 
with it in its calm centre, and when it first settled down, yast numbers 
of land birds, insects, &c. It is possible, ns to time, tliat this CycIonG^ 
came originally froui the China Sea, where a severe one, in w 
K. M. S. Ohilders was driven on the Pratas Shoal, was raging on the J 
9th ; but if it did so, it waa lifted by the high land of CoehiaJ 



• The Merchnnt snilor will recollect Ihnt this le 
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Chiua. In this lant caae it would not be exactly that of an originally- 
formed Cyclone settling down, it is true ; but if it did not come from 
the China sea then it is ao, 

399. So far as to the origin and continuation of these tempeeti. 
With respect to their termination, we may well suppose it to ariM 
from the caueea above being eihauated* or from the storm's " riaing 
up," or from its friction on the surface of the ocean or land, wliick 
must be a very considerable element in the eihauation of the motira 

Aa regards the possibility that one of the modes of termination oE 
Cyclones may be by " rising up,' ' as well as that they may be formed 
above and descend to the surface of the globe, I give here, without 
abridgment, a roraarkable eitract from the Log of the Ship SwUk- 
amley. Captain jENRruaa, printed by Mr. Thom in his Memoir on 
the Oleopalra's {Malabar Coast) Cyclone of April, 1817,t premiaii^ 
that the position of the Swithamlei/ on this day, the 20th, is exactly 
upon the produced lioe of the track of the Cyclone, which however 
I have not been able to trace satiafactorily as a Cyclone, at the surface 
of the Ocean, beyond the 18th, when it was of terrific violence, clia- 
mflsting the ship Bitekinghamthire, after probably destroying the 
Steamer Cleopatra, and committing other extensive ravages. The 
position of the centre on the 13th, was about 3° to the S.S.E. of the 
Sieithamlei/'t on the 20th. 

" Enperienced on the 20th (Lat. 17° 31' N„ Long, 7!" OCf East) the height of the 
t blew at times very hard. Obliged to lowt^r the doable reefed topsails on 
the cap, and stood to the S. S. W. (ho was bonnd to Bombav and his direct conrM 
was N. N. E. or thereabouts) when I in variably foond I ran out of the gale. These 
violent squalls always came on &om S to 9 p.m., and continued two or three hoars 
from N.E. to East, accompanied by heavy rain, lurid lightning, and a, long rum- 
le like stifled or distant thunder, but (ivhich) appeared, quite above-heod-X 
Those K.E. squalls forced IhcmEelves up against a strong double- reefed breeze ftom 

;es, when the electricity of the clonds is discharged, 
which, admitting Cyclones to be electric phienomena, oilers a stroog analogy : and 
we maj note by the way that it also fnmiBhca an argument against the dynamical 
theory ; for as soon as the Cyclone is over, the monsoon again returns as before id 
opposition to the trade- wind. 

\ Trontnctious of the Bombny Geog-rnphienI Society. X Italics are mine. 
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Ihe N.W. nnJ West, leaving ncliially no calm space bBlween the two wind*, 
took as flat aback. On lho2lHh it lilew quite ugUeof wind from the Wcat 10 N.W. 
waalied a man from the jib-Iioom, unci lost him. With very hard conying conld 
bear double reefed tup.eails. t conaidar I was in one of the spokes that ted 
«Dlro of tbc hDrrioine, and bad I continued standing to the E. S. Eastward 
NJL squ&lls icould in all proliabilit^ have bevn dismasted. It alwajs kupt clear ta 
the Westward, and very blouk to tbe Eastward, thus I choee U> stand to the BrtA.'' 
Capt. JENNTNoa, who appeam to have underatood the law of Btortni 
according to Mr. Espt's theory " of spokes leading to the centre," 
crideatlj speaks here of tho aijualla of the 19th auJ 20th, and perhaps 
prt of the 2lBt, duritjg which da.ya hu was, aa I should Judge, run- 
ning close to, or right beneath the lifted vortei, of which the Budden 
N. E. aquaiU and noise overhead wero atri)Dg evidence P We have 
unfortunately no Barometer with this Log ; the iiidicatiooa of that 
intitrament aod of a Simpiosometer in these squalls would have been 
ofhigfa interest. 

The singular facts, of which we have abundant instance both in tbe 
Eutem and Western hemispheres of Cyclones, passing over large 
extents of land or over mountain chains, on their route from one sea 
to another, while others break up soon after they reach land, would 
leeni to indicate that the electricity of those which are not aifected 
by land is of one kind, while that of the Cyclones which are so, is of 
the same kind as that of the earth or mountain ridges, and this would 
Mcount in part, if not wholly, for their " lifting up" as 1 have termed 
it, this being iu fact the repulsion between the two similar electrici- 
ties. The actu.il effects of the passage and dischar^'e of electric 
itonoB over high mouutaius have been frequently, and of late years 
very carefully observed at Geneva and in Switzei'land, and I abridge 
tere, from tho Bibliotheque de Oeneoe, for October, 1852, page 101, 
U interesting notice of these phffinoiuena as observed in Switzerlatid. 
Cuton EiON, the author, is speaking of tho Valley of Sion.* 

" As regards atrooapheric electricity, storms are (reqnent, but the inhabitants know 
Uuit no matter how lond the thunder is, they have nothing to fear from the lightning. 
In no instance has it been known to do nilechlef in the lower part of the vallej. Id 
DDO case alone in the last cenlniy, a powder magaziae on the Tonrbillion (a neigh- 
• Address on the opening of the 371h Session of tbe Helvetic Society of Natural 
Sciences, bj tbe Canon Rion, President at Sion in the Valaia. 
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bouriDgominence)wM blown up. AleleTat[onBo[llOOmelro9,(n77rardB}, Bteeplts 
are stnoctimes struck; higher up tbe larches are freqaeDtIf bo ; bai the lightnlilg 
falls chiefly on the ridges of tlie monntaing. Onr terrestrial electridtj eidiibiU tbt 
eHme piuenDoiena. No signs of electric tension, sparks, or Intninotu bruehea ire 
seen in the pluin. At a ecrtoin elevation on the slopes of the mountnins, as Ac 
example, at the Mayens near Sion, pretty strong shock* produced b/ the retnm 
stroke are not unfroqucnlly fell after bh olectric discharge. It is upon the ridges 
that the electric action is most evident, as witness the case of the snTveying Engi- 
neer, who having reached Mitcelhorn just at the approach of a slonn cloud, dand 
□ot toni^h bis instmmcnts, which were giving ont large sparks, and wisely left io 
dangerons a post. The ridges of the mountains with thoir Ihousanils of sharp peaks 
are onr conductors, which discharge the atmospheric electricity, while that of Ito 
earth is coDSlantly tending towards them." 

When to these facts we add, that eH the roeka of which the peaki 
of mountain range* are composed, are of diiferent electric powers, 
the scientific sailor will at once' eee how, admitting the Cyclone to 
be an electric diak, land, ranges of hilla, and pealts of mountaina may 
variously affect it. 

400. We should not conclude these views, however, without re- 
marking that whDe almost all the phasnomena of Ojclonea can be ac- 
counted for by either mode of formation, i. e. at the surface, or far 
above it, and afterwards doacending, there is another great law which 
is wholly unaccounted for by either of them, and this is the Law ot 
THKiB EoTATiONH ; SO invariable in each hemisphere that we find no- 
thing approaching to a doubt of it in all the numeroue investigations 
which have been made ; but we do find that the mere water-apoutB 
and the dust whirlwinds, which we may suppose to be generated near 
the earth'a surface, turn indiiferently either one way or the other. 

401. Now thia constancy of revolution for the great Cyclones, and 
violent, though smaller, torn ado- Cyclones, would incline us to believe 
that their motions are dependent upon some invariable syptem of at- 
mospheric influences beyond the reach of more terrestrial cauaes; aad 
the dynamical tiieory (oi' the Cyclones being occasioned by opposite 
or crossing yoj'ces of winds) Beems wholly to fail, even where its sim- 
plicity at first sight recommends it ; for if we suppose a strong N.W. 
stream of air, and allow it to rush into the 8.E. trade, so that it pssaes 
on the JTorMcra side of a strong 8. Easterly stream, the two may 

s produce nt their sides a whirl, which might increase to a 
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Cyclone, revolting (^ or willi the lmnd« at a watch, as in the [iIbI(3 
given, p. 159, by Mr. Tnou ; and if llie forcea continued it might 
>iso continue for days togethor in lA» tame place. But nothing hoi% 
vonld account for its moving forward across the trade, aud ita doing 
lUe is much against the eupposition that the forces sustaining it nro 
tfiemere surface wiada ; for supposing u Cyclone to be eo set in motion 
ia lOf South, and SM}" East, the N. W. stream of air must force ita 
iray across, and through some 10 or 15 degrees of latitude, to be still 
acting in the same way when tho Cyclone reached the KlauHtius ; and 
most moreover propagate a new kind of motion for itself, lidewayg, to 
follow the Cyclone on its trae!(, and to contiimo to supply it with 
forces. If we say, that the Cyclone ia set in motion by one cause, 
(uid then that it generates a force of some other kind, as electricity, 
(o keep it in motion, we depart wholly from all good rules of scientrfio 
logic, and we had better at once go bach to the other supposed causo 
— whatever that may be. 

402. Again ; If we take the N. W. etream of air to be blowing 
from the N. N. W., and the 8. E. trade from the S. 8. E., and to meek 
' » that the N. N. W. stream of air ia to the South of the S. S. B. one, 
\ it is clear that they may produce a revolution againtt the hands of a 
ntch, or 'Q ; and we should then have a contradiction in the 
buvn law of revolution for the Southern hemisphere. We all know 
that trades and monsoons vary infinitely between the points from 
vMch they take their names, 

103. The Bay of Bengal aud China Seas will give apt iUustrations 
if tJiis. In them the S, W. monsoon meets the N. East trade (the 
trade being called a monsoon while it lasts), and each prevail during 
lix months of the year. It ia about the period of the changes that 
the Cyclones are felt in greatest number and violence, as will be seen 
lij reference to the table at p. 296. 

Now if tbe H, E, wind meets the S, W, one "dead on end," either 
a calm, or a whirl, or vortei, or a Cyclone, turning either way may be 
produced. If the S. W. monsoon be a W, S. W. one, and the N, E. 
monsoon an E. N, E. one to the north of it, we shall have a Cyclone 
turning tho right way for the Northern hemisphere, i. e. against the 
hands of the watch, but if the N. E, monsoon be a M. K. E, one and 
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blowing BtroDgest on tlie Eastern side of the Bay, and the S. "W. moa 
soon a 3. S. W. one, blowing elrougest on the Western aide of 
Baj, it will turn the contrary waj-,oriciMtheliandsoftLe watch, 
those of the Southern herainphere. Now this never occurs, and h( 
it seems a forced conclusion to insist on the forces of the counter ■ 
renlB of wind at the surface of the ocean as the first cause of Cyclonai 

40i. From all these difficulties, its well as from that great 
which arises from considering that the effects of opposing winds ■ 
tend, after all, to produce as much calm as storm, we are freed by au^ 
posing the Cyclone to form above, and to descend as a whirling did 
to the surface of the ocean ; when, as Mr. Thom remarks, " 
diameter is (may be) from 400 to 500 or even 600 mOea." WitJ 
respect to the rotution, also, we may then easily allow that i/'they 
formed far above us, and are maialy electric phienoraena, then tho] 
may be subject to influencea and laws — the influences and laws of 
electric slate of the atmosphere of great heights — of which we are 
yet aa profoundly ignorant aa we were of the electricity of steam 
years ago. 

405. When this passage was written for the firat Edition, I hsi 
not seen Sin Joiijr HEHscnEL's Astronomical Observations at th 
Cape of Good Mope, the following passage in which, Chap. TIL 04 
aemationg on the Solar Spots, will occur to the acientific reader, u 
is well worth the attention of the sailor : 

" The spots, in thia Ticw of the flnhject, wonld come to be aBsimilated to tlu 
regions in the earth's surface, in which for the monieat hurricanes and toniult 
prevail — the njipcr stratum being temporaiilj carried domiwards, displacing bj it 
impetus the two atrala of luminoua matter beneath, (which Jnaj be conceived M 
forming an habitnallj trnuiinil limithctwecntheopposile upper and under cuirenHj 
the upper of course to a greater exteot than the lower, and these wholly orpartiaHj 
denuding the opaque surface of the siin below. tSueh processes cannot be tuu 
pnnicd with vortical motions which, left to themselves, die awftj b j degrees and di*. 
ripate j with this peculiarity, that these lower portions come to rest more speedilT 
than the upper, by reason of the greater resistance below, as well as the remotmetf 
from the point of nctdon which is in a higher region ; or Chat their centre (aa s 
our water-spona, which are nothing bucsmall lomadocB) appears to retreil upward*. 

" Now this aerfles porfeelly with what is observed during the obhleration of iIm 
solar spots, wliich appear as if SUed in by the collapse of their sides, the peanmlin 
closing in upon the spot and disappearing after it." 
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When we recutleet tbat tbc solar s]>iitaapponr only iii two zones of 
tboui 35° North and South of the suii's equator, nod are separated 
bj an equatorial belt on which spots are very seldom found, aud that 
ezisteoce of an atmosphere about the sun ib now almost univer- 
vSij allowed, we are atruck with the close nssimilation ho well noticed 
by this illuatrioua writer, and we caa easily conceive how our 
Be«a from another plcinet, or from the moon, might also 
the appearance of spots more or leas circular, or oval, or elon- 
according to their places on the eurth's disk and the incli 
' the vortei towards tlie earth. 

For the prcaent, then, we must content ouraelres with cara* 
registered observations, and these aided by the resources of 
iy one day reveal to us the true cause or causes of Cych 
le carefully registered ejcperiments of FniNKi.m did to him the 
ifieent mystery of the lightning. We cannot in this reaoarch make 
iperimenta, but wo can vary them a little by trials, and our 
leea is to observe them patiently and carefully iu all their phases. 
L remarkable, and at first sight a very strong objectioa haa 
leen raised to tlie whole rotatory and progressive theory by askings 
iow w it accounted for, if we luppoae a body of air to he at the 
time wMrliny round and vioviny forward, that the side which ia mov- 
ing in it» rotation in the same line with the track, hat not the wind of 
double, or treble the farce of that in the opposite side ? Since it mutt 
have at the tame time a double set of forces, i. e. that of ike rotation 
and that of the progression acting upon it. 

408. This is simply enough answered if we suppose the whole 
Cyclone to be an electric meteor, composed of one, or many, close and 
nearly horizontal, but yet slightly spiral streams of electric fluid de- 
scending thus from the higher regions ; aud in its (or their) deaceut 
giving rise to currents in all the air it successively passes through, 
but not carrying this same air forward with it. It is evident that such 
nnrentB might be spirally inwards or outwards, and we know from 
M. Peltieb's experiments, quoted p. 318, that such, rotatory car- 
rents can be created, both in the smoke of resina and in water, bj* 
electricity.* 

* I do not overlook thsfiict, thatiu the smoke tbc nhirls were both horizontal and 
tntical,aiidtbatlhecuiTcntd ia the water were, though circiilar,,/Vi)ii(lbo centre outr 
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409. It is eTident tLat the objection quoted above tella with great 
force agaiDSt the dyoamical theory, or that which would suppose Cy- 
clouea generated at the surface by the forces of crossing curreota of 
wind, because this affirms, that the whole body of the whirUng Cy- 
clone is supplied with its air (wind) by these currents, whicL tben 
'begin to move onwarda, the streams of air domg the same, and thst 
■side of the circle which has its motion with the path of the Cyclone, 
to be therefore moving at a highly increased rate. We have also the 
difficulty of getting rid of the Luge volume of air which by this theory 
must be at every moment poured in to supply the forces of the Cy- 
clone, and for this Mr. EapY and Mr. Thom assume their up-monng 
currents. 

410. It appears to me that a simple, flattened spiral stream ot 
electric fluid generated above in a broad disk, and descending to the 
surface of the earth, may amply, and simply, account for the com- 
mencement of a Cyclone ; and that its gradual propagation onwarib, 
in BucU direction as the laws of the forces generating it in the uppK 
regions may give to it, will ag simply account for its coutinnance bdiI 
progression, and the eshaustlon of the forces for its termination, 
And nothing of all this is gratuitous supposition; for we have ill 
seen, if we have not carefully remarhed, the actiooa of opposing tlnin- 
der clouds and storms, which umist be generating some action some- 
where J their passage over great tracts of country and appearance oisi 
hundreds of places at once, or successively, which is certainly like » 
descent and a progression, and which can be foretold, and vagueij 
aocouated for, and finally after a longer or shorter duration their 
disappearance.* If we are asked with all this, wAy the eff'ect of 4 
stream of electric fluid should produce storms of air (wind) so a« M 
form Cyclones ? we must reply that as yet we only suppose that it it 
BO — and in this as in every other theory wait for farther facta to guiils 

warde ; bnt M. pEi,TiEa remarkBin more than ODe place on oarimperftctmoMl^ilid 
on the extremel/ iasignifiraQt Ecale on wliich wo can imiute tlie prac^uea ofnaHA 
and that when we come to thoio of the aimoapharc wo are forthwith confined, for U» 
most part, lo experiment in and upi>n the air at the surfitce onlj. 

• See Kaemti, p. 383 and 3B4. on M. Tessier's Hail-sfonos in two parallel Una, 
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ng to a new one ; or to confirm il. It mnj be remarked Mao in re- ^i, 
ference to what I have said, at p. 327, on the unequal duration of the 
(Ideg of Cyclonee, that this alao may be perhaps accounted for, by I 

BBaumiug, as I have done, the Cyclone to be formed by a spiral stream ^^B 
of electric dischargos, for however flat teQ£!d tho descending spiral may ^^H 
be. one part of it muMt be lower tliaa the other, and this may be on th» ^^H 
advancing aide. It miiat alao part w ith more of its electricity to the I 

iicean on that side, and thue have less for the forces required va the 
fullowing aide of the whirl. 

This assumption of a, epiral stream of electric fluid has also nothing 
eitraordinary or escesaive in it. All zig-iag lightning is supposed to 
l)e really spiral, and to assume that appearance to us, because we see 
it sideways. The plain seaman haa only to turn a corkscrew perpen- 
dicularly, on a level with his eye, to understand that a flash descending 
corkscrew- wise (spirally) would appear to be a ^ig-zag one. 

411. The genera! impression which eridently esUts from China to 
the West Indies, and which wa find from the days of CotDMBCs* to 
our own, in all the " IIurHcane Countries," that however threatening 
tlie weather may appear, there will be no Cy«lone, jf »( /Aanrffr* as 
kbII as lightens at the commeneement, is favourable to the view of the , 

Cyclone being a purely electrical phasnomenon. For if we conceive & 
I' disk to be formed or forming, and to discharge its electricity before it 
descended, then wo might eipectboth thunder and hghtuing. If, on 
r tho contrary, the discharge only took place when it had descended, it 
vonld then he the silent transfer of vast quantities of the electric 
\ fluid from the clouds to the earth (or vice versa) creating the circular 
cnrrenta of air which M. Peltier has shewn, can be so generated, 
aad which then become the circular winds of the Cyclone. \ 

In Mr. Crank's notes already quoted, p. 209, he particularly states i 

that there was no thunder or lightning, and again that when endeft- 
voiiring to proceed about 100 yards from bis house to save his boat in 
the height of a Cyclone, 

" The Etrifo of the elementa was awful : evarand Mioniraeb b prcssnre of 'he wind ' 

Jroia above, that I was almost crushed to the eitrth [ thcii it would alriko me on one 
I ititt, tbeo on another, and I came to the (conclusion that I wb3 in tlie centre of a ' U 

k* In the old Spani^ relations. ^^^^^| 
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whiriwini]. I u'ug, fur a time,aliijmfii'il. Tuturuiuy [axe (u tlie Eastnaril fur mure 
tbao a faw 8«GaDda was impossible. Tlic iiun Has driven with tlia force of arrowi 
intoinj face, and ibo oppressiou was aimilnrto what one fcc!s on tiding a fast hone 
at a racing puce." 

?tl2. Mr. Redfield's description of tlie cloudB during a Cyclone, 
p. 268, odds also Borae probability to this vieY,r of their being fonneil 
above, and descending as disks to the eurfaco of the ocean : for the 
tnio disk we may auppoae to bo the great sheet of stratus cloud whioli 
he describes ; not in actual contact with the earth, but at that dis- 
tance from it which would induce tho discharge, and that the Cydona 
is nothing more than the effects of that discharge ; of which the wiuti 
and the whirling and fust flying clouds (comidi and broken strata) 
and the rain are the effects. We evidently see this in h ail-storm i, 
though these mny be phainomena of a different class. 

413. We may advert here a.lso to some other effects which hare 
been undoubtedly felt close to, or at the centres of Cyclones, and 
which it is very difScuIt to account for, escept by the agency of elec- 
tricity. Amongst these are the accounts given by Mr. Setmoub, 
master of the brig Judith and Esther, in his letters, pp. 74 and 76, rf 
CoL Ebid's work, where he states that when thrown for the third 
time on their beam ends at the centre, 

" For nearly an hour we oonld not observe each other, or anything, bat marelj lie 
light ; and, most astonishing, every one of oar Gogcr nails turned quite black, mi 
rcnuuned bo nearly five wcokB afterwards." 

And again writmg to Col. Eeid in explanation, he says — 
" Thirdly, as to tic caose of not being able to boo each other f 
" The caosa of this Icanaot well tell ; butwliile running befbrc the wind thevesMi 
was hove the third time on her beam-cnda, and while on bcr beam-ends, the atmos- 
phere bad quite a ditferent appearance, darker, but not so dark that (I shoold imv 
gine) would hinder one from seeing the other, or from seeing a greater distance, wen 
it not ihtA our eyes wore afleclcd. It was about this time our lingcr-naila had tamed 
black i and whether it was from the firm grasp we had on tlie rigging or raib,! 
cannot tell, but my opinion is, that the whole was caused by an electric bodj in Uu 
clement. Every one of the crew were affected in the same way. 

William Sbtuovb." 

414. The Cyclone of October, 1848, in the Bay of Bengal, to which 
I have already alluded, appeared to offer a favoujabic instance for 
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obtaining some iDformntion on tbiB subject. I took much pains to 
inquire of most of the Captaitis of shipB, who sent mo their logs, but 
except the distant lightnings before tho onset of tbo Cyclono, lour 
Bhipa only on its South and 3. Eastern quadrants (or on that part on 
which I auppoee it to have beon lifted up), of twenty-two whoso logs 
were examined, experienced heavy electrical discharges,* the reply 
from the others was that there was no lightning or " little to speat of." 

415. Auaiogoua to this is the following from my Tenth Memoir, 
Jour. As. Soc. Beng. Vol. XIII., on the Madras and Masulipatam 
Cyclone of 21at to 23rd May, 1843. Track X. on Chart No. 111., in 
which Captain Corhev, of the ship Lord I^niloch,whea cIoho to tlw 
centre of the Cyclone, and but shortly before the shift of wind, says — 

" Tho strongest gnsts were about I p. m., when there were ialctmittitig Bovero 
guBta, aecompanied Iff grrat andterribUfieat—and thrrenere allcriiate giiiti of heat 
and cold nJ^cr the ItUTricane vtertd to S. W." 

In the October Cyclono of 1848, Capt. Ahuow of tho Wellegley, 
«hile hove to on its South Western quadrant, to avoid running into 
it. {listinctly says in hia notes, and he was about 3" to the E. S". E.of 
the Lord LyndocVa position, 

" Hot and cold blasts were distinctly folt. I can compare the hot 
llastt only to the Sciroceo of the Mediterraneaii." Other ships dis- 
tinctly describe sleet, i. e. snow or hail with rain. 

Having no therm ometric data, we cannot fiay what tho eitent of 
these variations of temperature was, but they are very remarkable aa 
oecurriug at this titne, and while the fury of the Cyclone waa from 
seaward, the N. E. Nevertheless as these vessela were not very far 
from the land some uncertainty eiists aa to tlio origin of this heated 
I sir, but if it come originally from the land, it must have been carried 
up and then forced down again without alteration or miiiiig ! which 
we can barely allow. 

410, Captain Miller, whose able management of the Ladi/ 

Clijbrd, I have alluded to at p. 1G6, says in a letter to Captain 

I BiDEH, with his log of tho Madras storm of 1S3C — in the ship TFil- 

I Ham Wilson — 

• Tho anwlt^y uf this to thp spiirk fnim Llic cimJoiisin- ili;.k of the olet 
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" In Ihe ilonn under notice there wns an exiraonliaiuy change look plitce a 



117. 



in the temperature cif the air, but I regret that 

change took place in the Thermometer, as I had i 
direekd lo it by my own feelings, and the compla 



I 



coireapanding 
looke-l 
of cold from all my 

417. Captaia Bdholb also, whose log I have quoted 
saya incidentally :— " The rain water exceedingly cold, the sea waler 
very warm, much more ao than usually ;" and in another place " frcBb 
gale with furious sqinlls and rain aacold as ice." Tliia Teaael was in 
5° or & South latitude. The irilUam Wilton waa in from 11° to 12? 
North. Captain Btiaa, in bis Notes from the Keeling and Cocos 
lalauda, sajB, that while the Barque Harriet, on her Yoysge fl-om the 
Straits of Sunda to tiie Cocos, was upon the verge of a Cyclone which 
■he hove te to avoid, and in which are noted " heavy dasfhes of cold 
rain," the wind at the Cocos bad been strong from the 8. E., "with 
coid driszling rain, bo cold that it withered all the blossoms on tha 
orange trees." These cold and hot blasts and rains thus become 
matter of curious speculation as to their origin, and are probably 
connected with the descending theory of Cyclonea and their relatios 
to hailstorms, as already described. 

Mr. CBa.[TK, wbom I have already quoted (pp. 209, 339), ssji that 
at the time of the lull of his Cyclone, it became so eiceedingly cold 
tliat every person in his family remarked it, and on looking at the 
Thermometer ho found it standing at 65" or fitj", being at daylight 
90" or a little less, so that the fall was not far from 20°. 
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I. DiUECTioNS FOB Stcbyibo THE Hem 

WUIRY AKB DlKKCTlOWS FOB Ob! 
AKD AUDITIOKS. 4. CoMCirSION. 

41^. UiBF.uTioNs FUR Studying tue Science. I trust tluni I 
is no parti of this book which the plainest seaman will not be able, 1 
with a liltb rtttenlion, charly to uudort^tand, but it may nevertheless 
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be useful to some to inform them how to ubc it aa a scrt of Orammiir 

of the Science ; for a general iinderatanding of the Law of Storms 

does not suffice to make it bo ready to the mind that an eri'or may 

not be cotDmttted in the first application of the rules to a difficult 

caw. 

410. To study the Science then, lesson by lesson as it were, the 
uilor should, after his first perusal of the whole book read over again 
carefully the definitions of the words at pp. 7 to 16 in Part I. from 
§ 16 to § 2G. He should next read Part III. from the beginning of 
S 110. p. 101, to g 114, p. ICH, And then turn to the details of Mr. 
liEDFiELn's tumbler eiperiment at p. 233, § 286, without paying 
much attention to the Barometer part, but carefully coDsidering and 
Tar]ring over and over again, and backwards aud forwards (with and 
against the sua) for both hemisplieres, the passage of the miniature 
Cvclone for one, two, or more ships, and upon all sorts of tracks ; 
Qoting carefully the winds which his ship, or island, or port, may ei- 
periencB as he makes the Cyclone travel down upon and over it. And 
lie fihouldremark bow truly the track may bo judged of by the average 
ofthe shift. He should then substitute the Horn Card fortheglass, 
and he will instantly see that, if he supposes the arrows upon it in 
motion, it eiactly supplies its place. 

420. The next lesson must be how to estimate the bearing of the 
eentre in an actual case of being at sea with a Cyclone evidently com- 
inBQcing, aud for this he must carefully study the sections on the 
bearing of the centre, aud on the Wind Poiuts and Compass Points 
It p. 104, from § 115 to § 119, with the Storm Card before him. 
iuA then the method of estimating the bearing of the centre and the 
ibable track by the wiuds and ship's run, copying afresh the 
ition which I have given at pp. 116—122, § 130 to 135, and 
selecting some case from an old Log, or supposing one, make 
projection of it for himself. 

Having thus arrived at knowing where the dreaded centre 
hea, and upon what track it is moving, aud why the motion of the 
( yclone and his run make the wind veer in a particular way, he has 
III consider (always in actual cases if possible) whnt should he, or has 
been, the proper hue of manngemcnt, nuil here the figures at pp. 124 
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and 129, should be carefully coiisiiiered for both hemisphereB, mil 
questions of scudding or heaving to.witb all their various condit 
ns ehevra at p. 126, § 138 to 143, should be carefully pondered. 

422. If the seaman, old or young, will but follow these direetioM 
and patiently examine a few actual cases for both bemiapheres, I 
think he will find that nothing is, in reality, so simple and so ready 
of application when tho mind has beeu a little esercised upon it. 
And when he will hut take the trouble alao to consider (for this can. 
not be repeated too often when life and property are at stakcj what 
his ship and officera and crew can hear and do, when the hour of need 
and danger may come, ho will find I think, also, that in most cases lie 
will — and I do hut quote here the words of one of the many correi- 
pondents who liave acknowledged to me the advantage and relief 
from aniiety which the Science has afforded them — have eschangeJ 
dread for confidence. 

423. PoiHTB OF Inquiry, AifD DraECTious fob OBSBETBBa 
I have BO often alluded h\ tho course of this work to the many mat- 
ters we have yet to inquire into, that at first it may seem a repetition 
to go over this again ; but it is always advantageous to have such 
matters brought closer together under distinct he-ads, and there maj 
bo some which I have at heart, but have not been able to suggest. 
Lot ua take the inquiricB in tlicir natural order : — Before ; during! 
and after a Cyclone. 

424. Bbpobe a CrcLOiTE. a. The signs of all kinds, celeatial, 
terrestrial (if in port), and those of the ocean, as in our tabic at pp. 
278-2S2, being sun, moon, stara, sky, clouds, light, air, wind, light- 
ning, thunder, noises, eft'ects on aniaials, &c. Appearances of the stars 
shoidd be carefully noticed, distinguishing between the fixed stars 
and planets, and between those near tho zenith and at the horizon, 

A. The aigna considered by Natives or European inhabitante of 
different places as announcing an approaching Cyclone, and eepeciaUy 
those connected with volcanoes and earthquakes, and their subae* 
quent relations to the Cyclone when in action, if any. Pilots and 
iishermen are often very well informed on these matters. 

c. State of the barometer and simpiesometflr, both on shore and 
I on board ships if in port • for the one might, for inEta,nce, oscillate 
k. aad the other not. 
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d. States of all other meteorological inatrumonts, such aa hygro- 
meters and the like ; of any sorts attainable. 

Exact obEervationa as to the state of the cloutla, the scuil, &c, 
ibove ; or that of the weather ia elevated Bjwts, bo aa to elucidate aa 
tnocb ns poBsiblo the question of whotbor the Cyclone is formed at 
the aorfaco of the earth or in the Jiigber regions of the atmospliere. 

/ The bearings and angular altitudee of all banks of clouds, and 
of ligbtoinga with the dietauecn of them, as nearly as can bemeaxured 
bythe directions gi^en by K.iemtz (§ 330), the time of tbo obaer™- 
lioiis being accurately noted. The bearings of the extremes and cen- 
tres should be taken. If bands of light or colours are well defined, 
the angles subtended by tlieee should bo meaaurod by a quadrant or 
taitant. 

J. In the neighbourhood of volcanoea their peculiar actions should 
be noted, and the opinions of the residents inquired into, as also 
where volcanic lakes, and the like, are known to become agitated or 
phosphorescent. When volfauocs are near the sea, it ia by no means 
unlikely that tliey may shew some forewarning indicatioDH. 

A. The state of the surfa on coasts, peculiar sweils arising from 
theses, its phoaphorcscence and sruell, the appearance or flights of 
peculiar birds, or even the peculiarities known to fishermen of the 
habits of fish should not be neglected. At first sight many of these 
things seem mere fancies or local anperetitionH ; but if wc found on 
opposite sidea of the globe, for iustance, that on the approach of a 
Cjcloue, certain fiah, abundant at other times, are not to be caught 
for three or four days before its outbreak ; or that certain othei'a are 
seen to be much agitated and to come constantly to the surface ; we 
might fairly say, that this was a, fact derived from observation, and 
if verified by competent observers, it might be a clue to further 
knowledge.* 

* So far the Urat (edition. I have since foond [n a lalnable note on tlio Lenilon'a 
CfClime of Octobei*, 1S32, in IheBay ufUeni^iil alreudy ulladcd to, pp. tS4, I SI, the 
r«[Iowing Eiiriolia passHgo. Aflor describing fire dajs of entirelj oppressive oilm, 
in which " the sea became a, perfect mirror, (he glare intolerable and the zenith a|>- 
pciired as if it haJ lotvered wUhin a few feet of an horizon, af n );ree 
sietcniny uimatnral linne, and Uic nir fell ns if il were sureluirged 
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i. Obaervors on sbore might render great sorvice by carefullf 
pursuing auy one single branch of reeeai-uh or observation only, aod 
of these, somo do not even require instruments, or very simple 
As an instance, I may cite a series of careful cloud, or (to uaethe 
Greek word, which Mr. Eepx has usefully adopted) Nephelocical 
obeervations, which might be of high importance, both as shewing for 
a long period, what the various currents above tm' 
what are the peculiar appearances which forewarn of the approach of 
Cyctoaea at that place, Thii ecud, as erery sailor knowB, is often 
Hying in a direction which differs Jrom one to four points from that 
of the Burfacu wind which the ship has, and the difference may even 
be greater on shore, 

_;. The various names giion by the Natives or European reaidents 
to various kinds of gales ; as aa instance see note p. 70, and in the 
next section, the remarks on the names Uurricane and Tyfoo 

k. Great attention, both on sea and on shore, should be paid lo 
the choice of the words used to describe the different phje 
Cyclones. Eor eiample, the words " veered" and " Bhified" 
carelessly used for each other, yet they express, the one, a gradual, 
and the other a sudden cliango of wiud. 

I, The intervals of time between the various changes iu the etona 
or the states of the instruments should also be marked. As thus: 
" The wind veered between 4 A. M. and half-past 6 a. m. from North 
to W. b. S.," or ■' The barometer sunk from 8h. 30 to lOL. 45' a. u 
from 29.05 to 28.70 as per register." 

VI. Sudden heavy squalls and whirlwinds, and espeeially such a 
give little or no waroiog of their approach ; as white squalls, tha 
bull's eye squalls ou the coast of Africa, &c. (see g 367), should all 
be noted and carefully described as soon aftL'r their occurrence aa 

Rud charpoal alraosl enough to sufi'ueatB one," CHptain McLeod adds, " Turtle 
innaiDerable were Doating aliout ua. and as fHr as uur viaioa ext«Dd«d were si 
cqnallji Dumenias at the di^tnncc. I nceil not say that wc isaglit as many as we 
lequiroil. Whether it was faiicy on my part or not, I thought they n 
of attipor, BB they never mado the least atLcmpt to escape wlien ihe hoat approached 
them, HOT taken Iheij wort laktn hold qf." Sleeping turtle we have all caught, but 
more bave been misted pei'hiip:^ hy their struggles, aad this passage settles the qoes- 
fiou of the stupor. — H. P. 
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We have yet much to learn ol' these Uaiigerg, and PBpo- 
f in their relationa, if any, to Cyclones, 

"Whirlwinds and waterspouts, and peculiar veeringB of winds 
bhecn and alternations of calms, and pufFa, and flaws. Tbe ap- 
pDcea of whirlwinds and waterspouts, and their manner of tura* 
frhether Cy or j*) should be noted with all details, particularly 

,t night. 
f Bising and falling of wind, and if any moaning, or distant 

g noises are heard bi-fore or after the Cyclone, and if thcis i 
B are certainly in the atmosphere. ' . 

DuBiNH A Cyclone, a. Atmospheric states and changes , 
in be noted, and particularly at the changes of wind, 
4 the calm centre, if this should unfortunately reach the ship, I 
State of the barometers, biiupicsometers, and thermometera, as 
a possible, their oscillations, and if (which should be observed 
\ dark) any flashes of light can be eertainlg diatinguiahed in the 
r the tube, and if these are coostant for a time, or by fits, 
f connected in any way with the oscillations or squalls. 
f Tbe same at the ahifta or calm, 
r Lightning auil thunder; aod particularly remarkable flashes at 
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Temperature of the rain ; if colder or warmer than the sea j 
farm and size of hailstones, if any ; relation of the fall of hail to the 
lightning and state of the barometer. 

g. Wiiirlwinds or waterspouts occurring in the Cyclouo to be 
tarefully noted, aa to their appearances, whirlings, tracks, siae, Ac. 

k. Circles of light, or clear aky overhead, in tlie midst of the Cy* 
i:k)ne, to he estimated or measured aa to how many degrees in , 
diatueter: stars, moon, or sun, if seen at any time in the Cyclone, to ■ 
bealao noticed if of peculiar brilliancy or colours, 

J. State of the clouds ; appearance, velocity, and directloQ of the 

/ State of the swell and sea, as to regularity, rising, breaking, 
Ac. particularly at the onset and centre. 
k. Veerings or oacillations of the wind, and, if possible, the exact 
evaIb of time in whii:h they occui-, should he measured. Thus if | 
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we knew that tbe wind veered backwards and forwards six poinU 
about every 15 minutes, we might, with the drift, calculate what tbt 
amount of incurving was. 

I. Moderating of the wind for an hour or two or more after ths 
gale or C^ulone has apjienrcd to commence, and the st'.ate of ths 
barometer, eimpieBometer, and aky at this time, 

m. An eiact account should bo, if poaaiblo, kept of the veseel'a 
coming up and falling off, and the log should be hove if possible, to 
ascertaiu with the utmost care" the direction and rate of the sbip'i 
drift if lying to ; so as to be enabled after the Cyclone to calculate 
with precision whnt may be due to the storm-wave and storm -currents. 

n. Blasts of hot and cold air. Extraordinary light or darkness. 

42G. At THk close or a Ctolohb. a. Appearances of tlia 
' clouds whon going off. If forming banks, to benoted and meosmcd, 
as at the approach of a Cyclone. 

b, Gr.idual rising of the clouds at the horizon or zenith to be 
noticed if it occurs. 

e. Barometer and si mpieeo meter, rate of riaing to be as carefullj 
noted as during the Cyclone ; and how long the oscillation continuH 
after the passage of tho centre. 

d. Any effects of the Cyclone on the ship's compasses, or on ths 
respiration, or on animals on board, Ac. to be carefully noted. 

e. On shore any accounts of inundations, and if by sudden bh 
waves or gradual rising. Old and foreign accounts of those also to 
be collected if obtainable. Directions for preserving records of the 
state of the weather in tho British Colonies have been issued nme 
years ago ; but it is not known what these have produc«d. The im- 
portance of obtaining the observations of foreign settlements ii 
therein also alluded to. 

427. Directions for Observeus. We have four classes of 
observers who may be iiseful to ua. 1, Those on shore, landsmen or 
sailors. 2, Sailors in harbour, whore they have much more leisure 
and advantage. 3, Sailors at sea ; and 4, Surgeons and Passengers. 
As it may, however, be useful for all to know what the others might 

* B^ It Idcwny circle on the lalfrail, if this can 1x3 itinnaeoil. I mcndon atnrj 
Lhiiig. thinigli I noil linoiT thnL in morcbnntraen nil hnnds lire fully cmplojed ; bol 
ID Min-of-War much may bo accomplished by a little zcni. 
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observe, il'tbey plefisoJ (fi>r t'u'y will tliiin hiiow how to qiieatioa 
them, or wLat to ask for in the way of copies of papers, &c.) I set ( 
down the whole together, and each chuis will easily diatinguish what I 
btlongs to them. 

428. I commence with pointing out what may be done with the .1 
observations when made or obtained from others ; for I know that j 
many aro deterred from, or rendered indolent- minded about 8uch ■ 
Ristters by the feeling of " What is the use of alt thit trouble in 
making notes ? Ido not know where and how to send them to any ona ' 
leho will make use oflhein." I trust that none will have read thii 
book without beiag convinced that, Bpeaking here for my brother 
Storm-meteorologista,* na well as myHclf, we shall always be glad to 
tnra every scrap of information to account, and to forward to each 
other such aa may assist our common research in those quarters of 
tbe globe where we may be situated : and those who have read all the 
works on the subject can, I hope, also testify how usefully and faith- 
fully every line yet obtained has been brought to account for the 
great family of mankind. 

429. For myself, I shall bo glad to receive notes, memoranda, op 
eitracts from books, from any part of the world, on storms or matters 
relative to them, in any language ; as detailed or brief, and as plain 
or as sciefitilic as may be. 

430. It will bo seen from the foregoing pages that, independent 
of the particular points of inquiry, which I have specified in the first 
part of this section, thero are wido blanks to SU up in tho chapter on 
Ihe tracks of the Cyclones alone ; and that we ought gradually to be 
able to produce charts for every separate tract of sea, like tho four . 
which we have now given ; and that this can only be done by the 
workmen being furnished with materials ; and a single esperiment 
with a storm card will shew that if a bnrricane moved, (for instance 
acroBS the Atlantic or Bay of Bengal,) from West to East instead of 
the contrary ways, which we now knato they do, all tbe chacgea of 

• W. C. Rbdfield, Esq., New York. Lt.-CoL Keid, H.E., V.P.RS. Dr. 
I ^TaoM, H.M. Beth Kegiioetit, Foonab, Bombs;. M. E. BousqcET, P<»t Loois, 
I UmritiDs. 
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winds and rules for management would be different. Hence the greit 
utilitj', tedious and HOmetimea almost repulsiyo as the labour is, «{ 
coUecting the data and inveuti gating every separate storm till, us in ill 
other branches of the physical sciences, we are able to say with 
parative or absolute certainty, what is the i4W by which their tracto 
are governed, since wo know that of their rotations. 

431. As I have before said, for these investigations we must have 
data, and these data are log-hooks, journals, memoranda, newspaper 
notices, and the like ; and the more clearly to explain what we re- 
quire, I set down here in aeparate paragraphs, what occutb to me; 
premising always, that the more details, the better. 

1. We require all the accounts, registers, and notices, logs, joiuv 
nals, memoranda, and even references to books, (in any language,*) 
which can be obtained. The full log should always be sent ifposublsi 
as well aa notes and o:itrBctB, 

2. These may be sew or old, for the phenomena of the Cycloae 
of yesterday, may be corroborated by those of a hurricane a hundred 

3. They may bt plain common-sense notes or narratives, or as 
flciontific aa they can be made; but the plain common-sense accouats 
arc often quite at valuahle as the scientific descriptions ; and it is a 
great mistake, and one I fear which has deprived us of much good 
material, to suppose that ne mwt have scientific data, because tbe 
research requires the aid of science to develop the laws to which tfaej 

4. A mere note of the times of commencement, violence of the 
wind, from what quarter, how changing, how ending, and the positioa 
of the obeen'er on shoi'e, or the latitudes and longitudes at sea, with 
the run, &c, are all that arc strictly required. If the barometer, 
thermometer, simpiesometer, and all other points noticed are added, 
so much the better. 

5. The place of the observer at noon each day, before, duruig, 
and after the storm, should be carefully given at sea ; even from mere 

■ Man; raiaable hints are to be found in tbe old DBTJeatQrs, English n -mfl t 
foreign, but few 
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eatiraation, if nothing better c:iii be obtained; because 

from a log, estimftte a YeaBel's drift in heavj weather so well as those 

on board of her. And the esact positions before and after the storm 

are always important. 

6. When extracts from Privat« Logs or Note books are sent (and 
theseare alwaya valuable, if contniniog notes nnd obaerTations), the 
ship's complete Log if possible should always be sent with them for 
the correaponding days, for it is often necessary to lay down ber ran 
or to calculate positions at other hours than noon, before arriring at 
satisfactory results. 

7. Onebore, tbelatitudo and longitude of the place, or its distaii< 
ind bearing from the nearest well knona station or cily should 
{preO ; and some notions of its position as to mountains, hills, riv( 
Volleya, &c. will be always useful. 

8. Mariners raoy very usefully employ their own leisure houta, or 
the leisure hoars of any boy on board who can lorite, during a passage, 
by copying from their old log-books, no matter how old, the logs of 
iiny old storms, or the logs which shew a ship to have been near the 
place of any known storm ; and especially to copy the log of any 
storm they may have had on the actnal voyage, ao that it may be ready 
to send oif on their arriral in port. I iiavo reason to believe, that 
loany, Commanders are willing, and even desirous of aiding us, but 
when they come into port, they are hurried and anxious, do not 
like to send their log-book out of the ship, or it is left a long time 
with the Notary for the protest, and finally leave without carry- 
ing their good intentions into effect. Much valuable information is 
thus lost. As to the old logs, I have a great deal of scattered infop. 
mation thus collected, which might become far more valuable, with 
the addition of a few more corroborations. 

9. Another very mistaken notion is, that some are apt to fancy 
that their particular log, or note, or memorandum on shore is "of no 
great consequence." This is a very mischievous notion, and I entreat 
those who may entertain it to consider first, that it is impossible to 
say beforehand, in any research of this kind, irhat is, and what is 
not, important ; and neit that twenty proofs are always better than 
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Some CommaDdera, too, are apt to suppoae that unleaa a Cy- 
clone amounta with them to a furious and dainagiDg Hurricane or 
Tjfoon, it ia useless to trouble ua with the details. This is also a 
great mistake. Whenever there ia anything Oi/clonie in a. breeze, or 
even in the appearancea of the weather, I shall be glad to have dettuU 
of it. And especially when other vesaeJa hare also felt it, A moderate 
Cyclone may be aa instructive oa the most violent one for the great 
object of tracing out the tracks in that locality or at that seaaon of 
the year ; or there may have been a Cyclone overhead not yet settled 

11. Some again, I fear, who may not have looked into the details, 
escuse tbemselvea by saying thej do aot believe in the truth of the 
Law of Storms. There ia no harm in this opinion— if it doea not 
cost the dismasting or loss of a ship — and I am old enough to have 
heard Barometers, Lunars and Chrooometera sneered at, as " new- 
fangled notions ;" but I think I do not esaggerate when I say, that 
in the writings already published ou the subject, there ia to be found, 
for every impartial mind, abundant and almost mathematical proof 
of its correctness. And if these researches are not useful, it certiunly 
can do no harm to publish all the facta relative to atorma for scientific 
men to make some other use of. 

12. I fear also, that some Sbipmaatera, who may not have eojoyed 
a good education in early life, may feel a little embarrassed and uii- 
willing to submit their log-books or extracts to the eye of a stronger. 
I can only aasuro such, that I have had many log-books in which 
great deficiencisa were obaorvable, but have never, and should on no 
account, think of ridiculing, or even of criticising them beyond what 
is strictly aeceasary to establish the truth of a question. 

13. Copies of public documents, such aa reports, registers, and 
the like should be inquired for. 

14. Details relating to inundations and the manner and time it 
which they occur should be collected, and t)i.a gradual risings of rivm 
carefully noted, apart from tbe sudden ones, or sudden waves rolling 
in from the ocean or from great lakes. 

15. Casea of the compasses being affected during ( 
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16. All notes regarding the thunder and lightning of a Cyclone, J 

f e. before, duriL)g, and after it, are of tlie highest iiiterest. 
432. Pertons regiding on shore should, — 

1. Bet up a vano or weathercock if there ■ are none in sight, and I 
Ifthey are not old seamen enough accurately to estimate the point ] 
from which the wind blows. 

2. They should also, from vnrioua paria of their dwelling, taktt' 
Nurth and South and East and West murkB in ^ne weather, and noE 

it too great a distance, euch as trees, chimneys, &c. In a storm the^ J 
irill find, these of essential service ia estimating the course of thA ] 
iriiid, and that of the clouds. 

S. If furnished with iostruments the registry of all of tbeni before, 
during, aud after a storm, will of course bo most acceptable ; and if 
compared with standards ao much tho better, but a plain common- 
KDBe account of al! the phenomena of a storm ; or of the weather 
•leu one is passing near, the driving of tlie clouds, tlie times of the 
changea 6t veerings of the wind, calm interval, &c. &c. are all that 
m required in most cases, and «ill always be eminently useful, 

4. The collection of reports from other parts ia also a most useful 
udstauce to ua ; even if mere native ones, they are better than none. 

5. Accounts of tornados or wiud-spouts, dust whirlwinds, Ac. 
their tracts, the direction in which they turn, whether teith, or against 
tlie hands of a watch, and notes of their formation, progress, ravages 
and disappearance, arc all of great interest and utility. 

6. In observing tiio oscillations of the barometer so frequently 
alluded to, we should bo careful aa to the observations made in the 
height of a Cyclone, that the room or cabin be not too close ; for it 
might happen that the heavy gusta might force a volume of air into 
a cbsed apartmeut which would momentarily force up the mercury 
by its pressure i care sliould be taken on this account to have the in- 
struments placed ao aa to obviate this objection, as by opening a win- 
dow OP door to leeward, or the like. Of course this does not apply 
to the oscillations at the approach of the Cyclones. 

7. Every commander of a ship on his departure from and arrival in 
port should endeavour to procure a comparison with a known atondard 
H:irometer for one or more days. This ia easily done by leaving the 
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hour at irliich the BlaiiJard in observed, any at 0.50 a.m. and 4 f.U. 
Bod noting tlie Bliip's Baronwler exactly aud na often qb poesiblo nt 
tlioae liours, paying due attention to note at the same time the X»sl- 
pemture, bd as to render the compariBon as accurate qb possible. 

433. Miscellanea and Abditiokb. Tue Loo-Eook. On lie 
labi-'l of a ship's log-book Bent to me, and which was, it appeared, 
printed and sold by Clauk and Co., 72, Gracechurch Street, London, 
I obaervod below the usual title and form for entering the ebip's 
name, voyago, &c., the following very proper caution — 

"N.B. — On Ibe accuracy of a log-Ux>k dopondB the recoyery of the owner'awid 
sMpper'a property, in the event of losa. No erasures or obliterntions oaght to be 
allowed, but evei^ inddcnt rcconlcd in a clear and explicit miinner, and, on no u- 
coont, ahould the log-book of a former voyago bo permittofi to romiun in the sliipi 
but should bo dojKisited for reference with tlio ovmer or broker."* 

434. I have elsewhere said (XI. Memoir, Jour. Aa. Soc. Benf. 
Vol. XIV.) that— 

"It has oflcD fitrucknie to remark od theabeunl practice of kcepinB a ship'l log- 
book without entering the longitude. It is quite possible that a case might Bnaeln 
nhicb, at lemt ignorance of his true position, if not wilful deatructiou of his vcsicl 
might be alleged, if not proved, in a court of law against iLc master of H ship throogb 
this omiEsion; and Iiis inenrancothoroby become vitiated or hia cliBTBCtcr deKtroyed, 
though really a good navigator, in case of accident. The private log, or 'lunar and 
chronometer hook' of a Caplain, «onliI barely be held aa a Ic^timate docnment nben 
the book which ahould coDtain tbo vcsscI'b phicc at noon is a blank." 

433. But passing over all tbia, nono will question that a well kept 
tog is as bigh a tfatimony of a commander's ability, aa a well kept set 
of books ia of the commercial talent of the merchant for whom be 
sails. But when wc see (as I have seen scores, if not bundreda of) 
log-booka, even of voyages to India, in which, if the log is hove it ia 
not regiatored every hour, or it is registered by more guess j which by 
the way ia almost a fraud ; or the barbarous and careless form of ths 

• Sailors would demorg^atly 10 this-: many capital runsand safe paaaageslhtougll 
difflcnlt straits, good and essential cec(^:mzBnces of headlands, &c., are made with tht 
help of old logs. No ship should bo allowed to go tbo same voyage twice, without 
having a copy of bcr old loft-lHwk, which may often serve to correc 
or supply a dL-fieient cliori. 
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coastor's logs (marking it every tiro Iionra only) ia ndopted ; leeway, 
TSriation, barometei" nml Bimpiesometer apparently not thought of, — I 
though the opening of a cask of beef or peas ia carefully set down, — ' I 
while the stock of water on board, even with troops, often seems 
mystery ! and in fine cTorytbing, to all appearance, is left dependin 
on the liititude and the (one) chronometer ; and thia even on th 
approach to land — when we see all this, I eay, wo must regret to 
»vow that in thia pespoct the French are far before us ; for not only 
ire their merchant ahips' logs properly filled up with everything that 
a good log-book should contain, but moreover, in most of them,* tba | 
log of each watch has the signature or initials of the officera by whom 
it is written ; so that it thua becomes what Messrs. CiiAHK and Co. 
properly recommend that it should bet 

The iVench Logs contain a column for " route eorrigie" which is the I 
attaat " course made good," after all corrections for leeway, variation, 
ic. according to the estimation of tho officer in charge at the time. 
Tliia is very useful, particularly as regards leeway — and as regards the 
due attention of the officer of the watch to the ship. In Lohimeh'm 
Utters to a Young Master Mariner, p, 45, of Edition of 1819, he 
aaya — 

' Genemlly speokingthc Lag-Books of British Merchantmen are d disgrace to tbe 
niters, aiid to so great a cotnrnercial nation. From being allowed to remain on board , 



' Ispeakhoth of original logs and copies. In these lost the signatures alladeU Ic 
tre Dsuallj omitted. 

t Nanticnl Booliselli^rB would much niil in the ailvnncement of oar science, and 
iiiniiih their cuatomora with good hints, if they were to adopt Messrs. Clask's ascful 
pltn, and thoir N. B., might ran something as follows : — 

"N. B. — On the accuracy of a log-hook depends the recovery of the owner's and 
tripper's property in the event oFloss, and the good names of the Cuptain and hia 
Officers. The ship's latitude and longitnilc should be carcfally noted at every noon 
(f obaervBliou and account, chronometers and Innars, and leeway, varjalion, dcvia- 
tifm, bartmieter and simpiesomeler duly entered. All changes of wind and weather, 
mi pecnlinr appearances on the approach of had weather should bo registered. Era- 
tirea and obliterations should be avoldc<l, and alterations certified by a notQ in the 
mai^ir. A duplicate log should be kept and daily signed, and on the ship's retnm 
t, all had weather or ek traordi nary phun omen a should bo reported to any per-' 
... KQOwn to take an interest in such matlers." 



^ 



y -.-.Ti 



'""• 







-1-- -:^^^T.l^El^TuJXnL 



a 



Ziiud 



I^ H i-«— n»-s, i**iii.grfT'>- tf X 



-. -. ^-.-.- ,:.; ■ - -_ -.'Ln 7 .'-_.u:i:- iint^iiEnu'sitl rr "li* ship 

j-:'St,v.* .'■ - ',o- *: '::.-* i*:*:- iii:i — * i r^iiLrm*. czii ^li miitrr in the 
-.. .'.iif -y r * --^ •.:::: • ^r-r. :;ia=»r- T~ir« j—napKiIiLT iz;ssei«£r, cocO- 
•^'. v; I.'..: :-.,.• :-^T i.-.i.iu: fc'-^rL ":»nz-is. ' xiii Zt: 'r-:a2cy js once 

V* -.4 i -.-.:v.-. ^ ii-.'-.iii-iir: ii:iiji:«i:* il "lui I'liEiiiimejJii of the 
• • '*■•'/ v.//,»v'..t ;;/ -.L^ CiciTade Cir-ii zi «:^aZ2 *^d even in 
',;*y,"'.^ W-. /.^: *. .. j:-,v ▼» zigT; ■■oT: JT, ic: -y'liA is perfectlj 

/'. r.^ /•'* ,*. Ma:;ix -r: f:r i>4:5. r. ft?. Caz^zn T. B. Sdcpsox, 
*A '.'./, ',*•'. ,A 6*/"/^*. :•-,;.-- hjiz.rzj :■: ^r^r-"^t '-j r>e Essteni pas- 
Fi;/', <:..*. .?;^,4/,.-.;; ^' :,jt p&.«i^-<= :*=:-yetji Cip* DeliTerance and 
\',t'AA-»:,\ \.,'A!,'',,\:.}i\ :j: :.i/i *i-vle::i ^u^Ili frosi the X. West to 
••i Vtt<>, y>»i.t* ff.'i'.'i rai/. ar.'j '»i--'A lightning. 

h.i.i.'/ '.t.*. '// ';.«v :.':;.•./ v.-.iiii- ^r. the i7i*i JiL::arr. in aboDi Lai. 6" 9' 
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South, Long. 164° 15' Eiut.at llh. 4B *.ii. oTiBerved the com pass card W reTolvo 
several timea without amy apparent coasc ; tho phffinomenou miglit prubably be 
occasioned b? tbe eSbct of cleclricilj on tho tnognet, the squnll being charged at 
iho dmo witli a large quaittitj of electric tliiid. It ia worthy of remark that iluring 
these heavy sqaalla tliere was no perceptible alteration in tLo Baron icier, it ahcwing 
S9.73." 

The Editor of the Naut. Mngazine remarks in a note, tliat Captaia 
OtiAAii ill Ilia Voyogo to Groenlaud, p. IB, notices a Bimtlar pbsa- 
nomeiioD, and at p. 310, we haio full evidence from an excellent ob- 
aerver. Captain SiiiEE, that it occtire in Cj clones ! Tho inference 
indubitably is tliat Cyclones are great spiral currents of electricity. 
If WB admit this, our next inquiry is, " "Whence can these be derived ?" 
An d it ia only observation and long and careful registry of these ob- 
servations which can afi'ord uh any information. The following note 
from Humboldt's Cosmos is curious, as shewing that the idea of a 
vast electric atmosphere surrounding tho aerial atmosphere of our 
globe has already been entertained to account for another pheno- 
menon as mysterious in its origin as the Cyclone. After describing 
the peculiar black metallic crust which is found on stony Aerolitesi 
and forms their most distinguishing feat iu%, and remarking on the 
iotense heat necessary to luge it, far beyond that of our moat intense 
porcotain furnaces, ho adds in a note that the celebrated aatronomer 
PotsBON had endeavoured to account for this fusion, which must take 
place where the density of our atmosphere is almost null, in tbe fol- 
lowing manner; " May we not suppose that the electric fluid in » 
neutral condition forms a kind of atmospiiero extending far beyond 
the ma«3 of our atmosphere, yet subject to terrestrial attraction, 
though physically imponderable, and consequently following our globe 
in its motion P According to tliia hypothesis the Aerolites would on 
entering this imponderable atmosphere decompose the neutral fluid 
by their unequal action on the two electricities, and they would thus 
be heated and in a state of incandescence, by becoming electrified." 
(Poiaaoif, lifcherches iur la Prohahilite de» Jugemenfs, etc. 1837, 
p. 6). Compare here witii what has been said of the Solar s]>ots, at 
ji. a36, § 405, aad there will seem much auaJogy to support our views ■ 

^^■liie electric origin of Cyclmies. ' *_^^^ri 
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Iti the Naut Magazine for Jan. 1852, p. 330, iti an account of the 
deviation on board the iron steauiboat Eeera, Captain A. M. Saikt- 
uiLL, in which is remarked the iuL-Feasing amount of and alteration 
in the deviation, when arrived iu 27° South in the Atlantic, 80 that 
in 40° South and 83" East the vessel eleered N. E. to malm au East 
course. In Lat. 42° South, Long. 100° Eaet, in December, it la 
added " hove to in a heavy gale ; the compaBa frequently changed endi, 
aometimes continuing reversed two or four hours and then vibrating 
a long time, iu fact uaeless. They continued ao for three days, when 
they were partly corrected by reveraing the poles of the antagoiiiat 
magnets," 

The H, C. Steamer Fire Queen, Captain BooR, proceeding from 
Moulmein to Bangoon, on the evening of the 14th May, 1852, wind 
S. "Westerly, weather from noou gloomy and thick with Bqualla, 
" observed that the steoritig compasa waa revolving to such a degree 
aa to render it useless. Examined the ridge-pole compass, elevated 
eight feet, and the bridge eonipass, elevated 11 feet from the deck, 
and foutid they were all aSectcd in the same miuiner. Barometer 
29.87. Heavy squalls from the S. West with a heavy sea running." 
In 1840, the H. C. Schooner 3/o A j", from the Persian Gnlf to Bom- 
bay, was Burrounded by beautiful groups of whirlwinds and water- 
spouts, which were seen ragiug about her iu all directions, when 
suddenly the needle lost its polarity aaA for some time continued 
useless. 1q AprU, 1846, the H. C. Steamer Queen, when about 3O0 
miles from Bombay coming from Aden, was surrounded with clouds 
of a strange lurid appearance indicating bad weather. Bye and bye 
strange turbident looking vapours, Commonly attendant on a whirl- 
wind or waterspout, were seen overhead and a slight whu-lwind fol- 
lowed. At this period the magnetic virtue of the compass seemed 
to vanish, the needle losing its polarity and traversing equally all 

In the Oleopalra'i hurricane off the Malabar Coast (see pp. 199, 
212) in April, 1847, the magnets in the Bombay Obaen^atory were 

violently disturbed. Naut. Magazine, July, 1S54. 

In the same work for August, p. 433, is au account of an electric 
storm passing over the ship Aries, in Lat. 35° South, and 27° East, 
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in wliich tho liglituing v.-as Been to diirt upwards Trom the eea to the 
clouJa. Tlie thuuder and liylituing which followed were very eevere, 
but the uiiid duriog tho CycIoDo-Iiko storm which followed did not 
oiceed 8 or 9 of the acalo. It wua found however the next day that 
IJio skip had boon eot 9S miles to tho westward in 1G| hours, or 
nearly sis miles an hour, the current on the following day boiug 
Easterly off Cape St. Francia, Tliia the Editor and Sir Wm. Snow 
EiKBis both consider to bo an instance of an electric current, such 
U I have long ago described tlio Storm Wave to be, see page 168. 

la a letter from Captain Silvek, <j^uoted p. 1-44, occurs the follow- 
ing passage ; — 

"I found running down my ciuting Trom pnuing Cruxet's lalandx, that the com- 
puaes were very much aSeclei, anil vibrated conildcrably, Eo much so Uist not one 
compass od ixtanl at tiiaca could be used. I tried sll means with tbein, but of no 
bteU, untLl I put two compass cards logother with thtic needles exactlj over each 
otheT, and rivetted tba cords together wilh lead, which aniiwercd admirably. I had 
no (loable aflurwardx. I lueiitioued it to manj^ maalers, oud Bomo (hat bad often 
b«en oat hero, and they all oomplniii of ibc bojuo." 

In a paper in the 'Edinburgh Philosophical Journal for 1821, is aa 
inrtanco quoted by Lieut. Mcdoe, when tho compnasea of a Hud- 
eon'a Bay Company's vessel became snddeuly afl'ccted, in tat. G2° N". 
and 93" W., but it is not apolien of tliere, aa in tho letter I quote 
from, as a local disturbance which appears to bo permanent. 

It is not clear if the following extract, from tho Naut. Magazine 
i'jr June 1952, refers to a local or an electric afibction of the compasa, 
for the state of the weather is not mentioned, but it Js probably a 
local one aa one compass only was affected. Never the less, and bccaiue 
sadors cannot be too much on their guard against these sudden de- 
viations, and because it is most important to draw atteatiou to theoif 
1 give it somewhat abridged, as I'ollows : — 

" It will lie remembered that the unfiirtaautc Bir/ianhced wns lost on the som* 
night lliat the strange circumstance took place in reference to the compasses on 
IxNird tho ProponlU. Some days before making the Cape Land* on board ths 
PropoHtli, in Febj. 1852, we fonnd nearly six points difference between our sland- 
jird and binnacle compasses, the standard baving nearly three poiots West and the 

• The F'^iMli'is an (iron ?) screw steamer belonging to the Screw Steam Nur. 
Company, like tho liirhcukeail, aii J was on a vuyiifie fiuiu Knghind to the Capo. 
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Moderating of Wind at the onset. [Pabt VL § 437. 
biimaclo compsmi nentl)' three poiata East variation. On spproacliinB th« 1e 
night of Fcby. 25ih, wo fonnJ the biDoaclo compaBS ao nnstoadj wid oBeillatingw 
mnch, at Hmei taking even a round iurn, that we COnld not steer by it ; but tonned 
the rfiin by the Btandard, which remained steady." 

436. MODKBATING OF THE WIKD AT THE COMM 

CrcLONEa, Tlie following extract from the Horn Book of Stonns 
for the iDtiian and Cliina Seas, deacribea this remarkable peeuliaritj; 
of which I have agiiin aad again met with notices in nuraeroua logs, 
and in very many inatancea I have remarked that conimanderB hove 
been deceived by it. The rule ia aiinple, " Make no sail till yaur 
Sarotaeter rites, exc^t what mny he absoJuteli/ necessary to steady rte 






"In (he biirriciLiics of the Bay of Bengal and China Seas, it seems n 

t in a fe« hours nfter their commencement, there is a lull &r 
ee i afler which it cornea on to blow hnrder than before Srom 
the same quaiter. I obserTB that this i.s also noted in the hnrrieones of the Isle of 
France and in the West Indies. This treacherous peculiarity might, without al 
tion to the barometer, deceive those unaccustomed toonr tcmpcstB. I have not nui 
with ao ioetancc of these lull's occurring more than once at the comuiencement i 
Btorm. I do not allude hereto the luD or ealm which precedes the shift of w: 
which occurs when the centre of a storm is passing over a ship or place, but to a ! 
ofpromjii i^JivB mca/'ier whicli occurs- at the beginning of a hurricane." 

437. There is also a kind of treacherous fair weather interval when 
no hlowing weather has occurred, and the only ludicationB have been 
dark, lowerinj; clouds, and a fall in the barometer. It is perfectly w*ll 
described in the following note appended by Captain Biden to the 
log of the ship Princess Charlolfe of Wales in her Cyclone of Marct, 
1S2S, in the Southern Indian Ocean. Track k. ou Chaj-t II. 

"Previous to the gale, the weather had been unuauallj close, Tlier. 82°, and for H 
hours, the clouds were dark and fixed, with an appearance indicative of heavy rain. 
Barometer steady. The approaching change of the moon in its Perigee caused at 
anxioua attention to the Barometer, which gave the first warning at 1 1 a. ii. on Ihl 
Uth, falling gradually until B f, m., when it sunk, with more rapidity than I era 
witnessed, the sure presage of a siorm J Without this exceilcut and almost inlWUi- 
bLe instrument, the most experienced seaman might have been lulled by th« sodden 
change at 2 a. h., stars bright, clouds flxed, and every appearance of settled wea^ 
ther. The Barometer fell from 29.:i7 at midnight to 20 .OS, the certain precursor of a 
^^Bheavy tain had so tired and exhausted our men, that i 



Part VI. § 439.] Derivation of llarricone ami T-ifoon. 361 

relieved the watch in hopes iifu Tuw hours ckyUt;lit lu get llic top-^'idlant nintits upon 
deck I wc hndJuaC haniicd llic muin top-sall anil routidol to OD the Inrboard tack 
with m:aite a breath of wind, when the gale came on at W. S. VV„ ami at i it blew 
a ptHeiit huiricane." 

438. In the Singapore Free PrtM, I have t'ouiid nn inBtimce io 
wLicli the brig Ouess, ivitli a falling Barometer at 29,50., and wind 
N. N. W. intheCliiuaSea, iHtkemontA ofAugitit, 18i7, (the height 
of the 8. W. moQBoon) was aoiiueed hy an interval of moilerate wea- 
ther into Qiakiog sail so far ae to let out reolti and Btt luji-gallaiit aailfl 
at 3 F. u. ; having double reefed at 2 F. a. By 6 it was a etroDg 
gale, and by midnight a Tyfoon Cyclone liad couimeoeed. See 17th 
Memoir, Jour. As, Soc. Beng. Vol. XVIII, 

439. Bttmoloot (DHHrViTios) of the wobdb Hitrbtcanb 
4HD Tyfoon, This word Hurricane seema originally to hare been a 
Carib or Indian nne, for iu the Selaeian summaria de la Histaria Na- 
lural de las Indias, ^e. §e., addressed to the Emperor Charles V, by 
Captain Fkunakdo nu OviEno, speaking of the Buperetitions of tlie 
Indians (Caribs) of Tierra rirmc, probably about Yucatan, the 
suihor says — 

''So also when the Devil wishes to terrify them (the Inilians) he promises them 
Ibe Unraean, which means Tempest. This he raises so powerfully that it overturns 
boBsei and lears up mnnj and very large trees i and I have seen ia thick foiests, and 
llMMof very large trees, for the space of half a leagac.and continaing for a qaarter 
Cf a league in length, the forest qaite overthrown, aad all the trees large and small. 
Ion) np hy the roots ; the roots of many beiag appermoBt, and the whole so fearful 
la see, that it doubtlesii appeared to Iw the DevU's work, and could not be looked on 
without terror."* 

T|ie author here esactly describes the passage of a tornado in a 
. thick forest, and hy the e;!plaDation he gives of the word Huraean, 

' I give hero the original old Siianish. " Asimismo, qnondo cl Demonio loe qniero 
ospantar, promcteles el JIuTacan, quo qaiero drcir Tompeatad : la qua! haco tan 
grande, que dcrilia Casas ; 1 arranot muchoe, i mui grandes Arboles ; i yo he visto 
en montes mui espesoe, i de grand isimos Arboles, en eapacio demodinlegua, i de vn 
quarto do Icguu continuado, ostur loda el monte traatorDedo, i derribsdos lodos los 
Arboles, chicoEigtaiides, ilas raicFsdeinucho9dec11oEpnraarriba.itBnes|>antoaHcosa 
tey4l,qiie sin dmitt purctia cosa del Diablo, 1 no de poderse mirar sin mucho cs- 
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wo ace tbat it was an luiliaii one. Tfie Dictionary of the Spauiah 
Aeudemy does not give the derivation of words. In the extract from 
Bauusio, given at p. 320, we find aldo tfiat the same author gives the 
same word as the Hatiau name fur CyeloneB. 

440. Tyioon. This word is undoubtedly Chinese, and by no 
means derived from the Greelc " Typhon," as has been supposed. 
Dr. MoiiEisoH, in bis Notices concerning China and the Port of 
Canton, says that — 

" At Haiiuun and tho Peninsula opposite (lo Ibc North of it), tbej hare temjdci 
dodicated to the Tjffooo, the god (goddesB ?) of which they call heu woo, "the tjlbon 
mother,' in allusion to its prodacing a gale from every point of the compass, and Utii 
mother-galo with her numerous oflspring or a, miiun of gales &om the four qaartcn 
of heaven muliea conjimitlj a. tarfimg or tySoon." 

In a work nilled " Sm'an Tuh'j Sin yit" the tjfooa is colled eitticr hom-Jani/ or 
faiig-hoir. A severe one is Called lei hwuy or Teo kcii, au iron whirlwind.* 

Tbcy have alao Bcparate names for whirlwinds, ivhich 1 am infomicil oie called 
" Yu"ij-!iuk-foui'if," Dod " Suii'g-Jcoiiy." 

441. These names are not questions of mere curiosity, for apart 
from the use to the sailor of knowing the native terms for everything 
relative to hiu profession in every country, the mere fact of such special 
names existing for various kinda of gales, shews at once that there 
are certain well known and recognised phtBDomeoa, or effects, distin- 
guishing the Cyclones. Thus in one of the South Sea Islands, they 
are called " the wind that breaks the banana-trees," and I have men- 
tioned at p. 70, the names baffyo and sigua as those given by the 
nntivea of the Philippines to Cyclones and monsoon galea. And in 
Col. Beid's recent work, p. 2, he says that he was much struck when 
ho heard the inhabitants of Bermuda " call all the galea in which the 
wind veered and the Barometer feU, roundabouts." Ships that Tisit 
the Marianaw, Carolinaaand othei' groups, islands and coasts of the 
Pacific, from the Kuriles to Now Zealand and Chiloe, may collect much 
infortnutioa by attending to the details of natives and residents rela- 
tive to thoir difi'erent classes of storms : aa, for instance, we might 
learn from the pearl fisliers and coasters of Caiifornia, and from the 



* CaplaiaDoLiiv, ufthc liimimede. it 
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coast Indiana, South of Valparaiso, wlmt tli 



Tornado- Cyclones, 
usual chunges of wiadfl 
■re in their Htorma, and thent-e iJedueo the tracks. 

442. SnBGEOiis AKU Pj-ssEHaEits. Having eaid so much to the 
Bailors (more iudefd, perhaps, than vriU bo acceptahle to some tf 
them P) I muHt addresa a word to auothor closa of persons oftea- 
found ou board of ahipB, and who may materially assist us in manj 
things, and that is to the Doctou:) aks tue Passenoesb. 

These gentlemen miiy often usefully gel over some of the enniu, of i 
whiJi they all, for the most part, ciimplaiu, by careful registry 
meteorologieu! phiunnmeua, and especially at the apjiroauh of gloomy 
or bad weather. If they honour thia book with a perauul, they will 
tee that there are very many pointii wbicli can only be attended to in 
bad weather ou board of Meii-of-War, or of firHt-rate East India-men, 
aad yet which might throw a great light upon our reaearchea j and I 
hope that every educated mau will feel with me how serious a duty 
it is, morally and politically eonaidered, which their country and' 
mimkitid can claim from them ia these cases. If they merely nate< 
Kay one point, such as the course and appearance of the clouds, aoAl 
tbe exact direction of the wind, or the electrical appearances, thqr 
may greatly aid future research, aud they will find in what haa beei^^ 
Slid (from p. 348) au ample choice of obsen-ations to make. 

143. ToBVADO- Cyclones. These appear to exist also bet we^l 
'10 Azores and the Chopa of the Chaunel, aud within the Channel, iAB 
iDiiidderable force. In April, 1843, the Monarcli, Captain Walkei 
Ijumeward hound from India,* was at 10 a. m., on the 22nd Apii^ ■ 
tilth barometer at 2D.70 under double reefs. At 2 P. M., breezQ ■ 
fruBhonod from the S. W., and every appearance of bad weather, 
liiirometer at 29.50, and all preparations were made, ship ateering to 
tl.e E. N. E. At 7. i-. m. Bar. 29.30, blowing very hard, high sea, and 
aimospboro very threatening. At 8 P. ii. Bar. 2S.95, furled evory- 
lliiugbut stonn-mizen try-aail. At 8,30, wiud suddenly lulled to » 
ilead calm, which lasted a quarter of an hour, ship not steering, and 1 

' Tbe ilooBTBh is a Briil: rate Indian pasECDBer ship of 1400 tons, and was H 
I GreC vnjago. I I'cgrcl tiint I havo been uimblu to giio tlic vessel's posidoikfl 
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the sea Btriking the counter in an awful way, ahaking her fore and 
aft, the appearance of the weather Btormy in ihe ostreme, with rsia 
and liijhtning. At 9 p. m. instantaneously from a dead calm it hiew 
a most terrific gale from the North with rain and hail. Fortunately 
every sail was firmly secured, or Capt. Walkeh was convinced the 
ship would have heeu dismasted ; thie continued for one hour, and 
settled into a strange g;i]e which lasted until suuriae, tlio windhaving 
gradually veered to N. "W., and the Barometer steadily rising. 

The following account of one of these, which was experienced by the 
ship Winthor, is reprinted from Mr. EEDPiEin's Memoir on the 
Cuba Hurricane of October, 1S44, p. C8 ; it is a recent instance of a 
tomado-like Cyclone in the Channel ! It originally appeared in the 
Calcutta papers. 

"Ocl. 7th, 1944, A.M. wind N.N. W. moderate ; noon, Lat. 49° 47', Long.i'M' 
W. Bar. 30 in. ; p.m. wind S.S.W., iccreasine. OcL Slh, noon, Ijit, 49° 20', Long. 
7". Bar. 29° 50", tbo whole 24 hoara very unsettled weather and barometer M- 
ing, wind S.W. ; unsteady anil increasing. Oct 9th, wind bad Teared to NJI.W,, 
coming in hai-d gusts with Euddeii iatormissione, and barometei tiadfaUon to 28.60; 
Bent down small spars, doable-reefed. Sic. at S. a.u. Bar. S8.S0, and weather dear- 
ing up to the eastward, iJiOHghlqf making tail, nolwitliitaYiding the lojvttate qf Uh 
baromtto:* Saw a schooner close tu ua with a good spread of canvBfs. Bnt (he 
wind suddenly flew out from N. E. anil hack to E.S.E., then E., and weobsecved 
the water blown np like clouds of dust, and tlie sea in frightful commotion. This 
took place at 1-30 p.H. ; the Bniometer haviag been 29.44 at noon, S8.35 at O-30 
FjiL,and loweat at 1 p-u. 28.12. It was now (1-30 f.u.) at 2S.14, and before tbe 
caoTass could be got in the bnrricauc had struck the ship from the northward witk 
extreme violence, driving her forecastle under > at 2 P.u. Bar. 28.40, at 3 fjk. with 
great difflculty brought the ship to, on the starboard tack ; 3 p.m. Bar. 28.60 ; si 
6 P.M. Hurricane less violent, and nettled into a heavy gale, veering to N.W. aaJ 
W. N. W. J at 8 P.M. severe gale, with sleet, hail, rain, and vivid lightning i at mid- 
night Bar. 29.99, gale blowing widi anahated violence. The schooner which was 
close tt> OS disappeared aaddenly, and there is little doubt that she foundered. Oct. 
lOlh, heavy gale ftom N, N. W. witli a high sea; noon, Lat. 48° 51', Long. S°4' 
W., Bar. 29.40, midnight, no alteration."' 

444. Babpmeteb sionaib io shifs. The Captain is onehoreand 
the EBTometer on board. The Mate is embarraBsed with cargo nn- 
etowed in the hold, loose cargo upon deck and between decks, and 
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temporary cleariiiE up, just desfrihed at p. 360. 
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i-argo-boats alongBide ; or he is a jouag officer, who ia afraid of being- 
thought over-cautioua or over weather-wise ; or ia au old one, but uot^ 
upuTi the best terma with his Captain ; or the Captain is what the 
I'l-L-uch eipresBively tall a vieux loup-de-mer, and might growl at the 
:rjie being lost, or at boats being returned to allow preparations to be 
i:iaJe for expected bad weather, without hia orders ;— or, in aliort, & 
hundred circuni stances, well known to all merchant sailors, and many 
which will readily occur to the minda of those of H, M. service, may 
combine to place a very deserving officer in the unfortunate situation 
of being blamed for not having his ship ready for had weather j either 
to slip and go to sea, or to ride it out ; and serious losa and damage 
to valuable property, if not frightful loss of life have been, and still 
will be the results, for want of a right understanding, or from an 
over- CO nil de nee in the security of the port. "We cannot provide 
against all these contingencies in detail, but it is a duty to point out 
to Governments, Chambers of Commerce, and the Mercantile Com- 
munity, the advantage to all parties derivable from a properly organ- 
ised system of signala, indicating the approach of bad weather, and 
tbe atatn of the Barometer, as declared by a standard instrument, 
and by the opiuiou of the authorities of the port, who are in all cases 
supposed to be competent judges, and acting from disLntereated mo- 
lives. Every port must have its own particular signals, adapted to 
its own localities, but the following, as relating to this subject in the 
Western Hemisphere, may be worth perusal and imitatiMi, in porta 
subject to Cyclones.* 

445. BiEOMETEB SlGNAlS AT BAKEAD0E8, BY H. B. CoLOWED 
BeID, GoYEBHOR OS THAT ISI^NS. 
The fijUowing Memoranda are piibUshed by order of His Excellancy tho Govemw. 
Jaues Walkeb, 
Cotonial Seereiarg. 

MEVOBAHDA relative to the IICREIOANE SeJSOS AT Barbadoes. — A buTO- 

ffieler will lie kept and rpgietcrcd nt tho Princiiml Police Stntion at Bridge-town ; 

• Al Modraa ihej have a very good code of signals Cor wnraiagshiiM to be readj 
to pat to sea, but I do not know if they hare extended tbis to Bliewing tbe stal« of 
the Barometer also, wbicb, aa just explained, is w nsernl as a sort of authority to 
young officers. 
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and notice will be gii-cn U> the Captntii of tlic Vart nhcn it falln. On l]io Cuptun 
of the Port will rest llic responsibility of causing Signals to bo houtcd, that Hie 
barometer iiiclicateE bad wcBlher. 

Ods ball at the mast bead of tbe signal posts is to algnir; that the boromiiter ii 
railing, and should be carefnllj watched. 

IT the barometer coBtioacs to fall, and tbe weather appears threatening, a secood 
ball will be hoisted at tbe tnnst bead. 

As the indicatiana of the weather become alarming, those two bEdls will be grt- 
doall; lowered, notJI they are onl; half-moai high. 

As soon as tbe barometer b^ins tonsc again, the twoballs will begin to be slowly 
re-hoiatAd, so as to be again nt tbe mast head, when tlie barometer shall have ri 
one-tenth of an inch. 

When tbE barometer shall have risen two-lentbs of an ineh, then onn ball wiD be 
taken oS^ and tbe other ht left nnlil the storm shall bare passed over. 

Hurricanes being whirlwinds, the wind in the circuit of its revolntion, blowa fr 
every point of the compass within the citeuitof the whirlwind. The veering of tbe 
wind is owing to the whirlwind's progiess. Hence, the reason why the trade wind 
is often reversed during these tempests. 

Ships riding at anchor in Carlisle Bay, unless their commanders prefer to na 
there, cannot pnt to sea too early after the first indication of a hurricane. 

When the wind veers from N. E. towards East with a talUng barometer, it ma; 
expected to beeome S. E. and S. S. Eaat ; and in this ease the centre of the storm 
would be passing to tbe southward of tlie island. 

When the trade wind veers from North to N. by West with a falling barometer, 
the wind tnaj be cxpeeted to become TS. W. and West, and perhaps even S. W. and 
in this case the centre of the storm would lie passing to the Northward of the island. 

When the wind changes to North, blows steadily from that quarter, it may be ex- 
pected to change suddenly to the South ; in this case the centre of the storm wr 
pass over the island. 

In either case, ships remaining too long at anchor, would be in danger of becoming 
embayed on a lee shore. 

The hurricanes which have passed over Barbndocs, and of which wo have any 
preci.'* records, have nil come from the Eastward. When tbe centre is expected lo 
pass to tbe Northward of the Island, ships quitting Carlisle Bay should endeavour to 
run lo the Southward, and South Eastward, by scudding in tbe first instance. Bot 
when the centre is espccted to pass lo tbe Somhward of Barbadoes, a ship should 
go to the Northward, and come to tbe wind on tbe Starboard lock. By keeping to 
the Eastward, whilst the storm is moving Westward, the ship will sooner be oat of 
the hnrricsne. 

Tbe earliest indication of a coming »lorm \i sometimes a hear; swell of the sea, 
caused by tbe stprm at a distance. 

NoRTEa OF TUE GuLF OF MEXICO, (p. 180). As WO havB n 
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one imdoubteil proof, ia tlic Ot-tubor Cydone of 1848, of the Bayot 
Bengal (Seo p. 330, ami Jour. As. Soc. Beng. 18th Memoir, VoL, 
XVIII.), that Cyelones, wherever and liowover tliey may originate» 
i^rtainly descend and settle down on the Oconn iifter passing over LigliJ 
land, it may bo well worth while to consider whether these Nortos/ 
ffhieh often cannotbe traced up from the Eastward nnd South Eastward, 
may not bo nt times Cyclonea from the Pacific Ocean, passing overtli©, 
high land of Ouatimala and Mexico, and Kcttling down on the cooat of, 
Honduras and Mexico when the central part is clear of the land, whiclii 
woald then give a Norte along the const ? 

Eetolviso Winds Tbub Cyclones, but not op HuBnicAKl' 
FOHCE. The note, p. 133, announces this, aud in Colonel Reid'b new 
work, p. 245, lie has fully shewn by an inatnictive Beriea of regiBtere, 
which " are divided according to the larometric oaciUalioM," and not 
u naual periodically, that at the Bermudas in Lat. 32° 'S., Long.. 
M' West, 

"The revolving winda which pass over thun are of vorioiu degrees of force, fron^ 
lieeica to storms. Intlie Biunmer season the winds [hen ore light and nsuallj steady' 
tn D considcrnlile time, blowing in straight tines and withoot veering, with a little 
Soctuation in the Barometer. But after the eoramoiicement of November veering 
I fbdl of various degrees of force set in and g rod noli v become frequent i yet the; sel- 
3nn follow in such rapid sueecssion as tliat one gale becomes confounded with another. 
U^'ht winiU and vei7 fine wcathor asnallj intervene between the passages of revolv- 
ing winds, while at other times hard blowing straight-line winds with a high baro- 
ilGter intervene. The arrival of each sucreeding progressive circuit of the wind is 
indicated bj the Barometer falling as well as by the increase of tbe wind's force." 
, The registera given moat instructively prove and illustrate thia, u 
irell as the propriety of the quaint old English name of roundabouts. 
ff hen wo obtain more of the atatiatiea of winds and of the connections 
rfthe Barometer and Hygrometer with them in varioua parts of tho 

Ivorld, aa within and on the limits of monaoon winda, as well as of 
tndea, and on both sides of these, and again in high latitudes, we ahall 
perH&pB be able to deduce the Law of their Buccesaion. And hence 
ig9in the practical rules arising out of it. 
In September, 1856, we had a complete instance of these Sound~ 
^^.kvte at Calcutta, of which the following, wliich I abridge of ita pre- 
^Httbuiry notice, which merely eiplaiBS the term to general readers, 
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nnd regrets tlio shameful pereecution to which all scientific reseBicli 
in India expoaes those wiio veoturo on it, is a copy : 

" On tlie alsl of August, the neatbor was clcuir <Mtb Rjing clouds, but the Baro- 
meter was Tailing. On the 1st SepteEnbcr, wind from the Nordivrard with ciDnd; 
wentheraud slight gqnalla with driMling rain, and Bnromeler always falling. On the 
2nd of September at 9 A.M. tho Barometer (nncorrcftcd) had Tallea to 29.41, with 
BquaUy treatlicr and run, the Ecud flpng with tolerable rapidity ttom the North, 
the wind from Korth to K. N. E. Uy 4p.h. tbe barometer bad fallen to S9.31,with 
a gloomy sciid from the North East, wind N.N. East to North with drizzling rain, 
showers anil squalls at times, all tbe appearBDCeE being those of a Cjclone at a 
ice to the Eastward, but trarelling var; slowlj towards us. Daring the ni 
much the same weather, and on the 3rd September in tbe morning at 6 a.m. 
barometer had fallen to 20.21, the thermometer 84} ; the wind N. East to N. N. E. 
blowing B moderate breeze with squally rain and ficqnent intervals of calm, the send 
travelling modcralelj fast from the North East as yesterday. Between this and holf 
A.M., it fell calm with gleams of sunshine, rain and gloomy weather, bnt the 
Barometer ro«e.lo 29.27, Thermometer at B4S, and the wind had shifted to light 
hretae from S. S. E., and the whole of the scud was now trai-elllng np from the S. 
East as fast as it before did from tbe Northward. Tho Barometer eontinuing to rise, 
and the wind to baul to the Sontliword and Westward of South with heavy rai 
the afternoon, evening, and at night, clearing up on tlie morning of the 4Ih, with tho 
Barometer rising to its ordinary height, exactly as at Hie close of a Cyclone, which 
this cnrioos breeze resembled also in acother respect, namely, the entire absence of 
thunder and lightning. 

It may be quite possible that this may have been a ^foon in the China Sea mcuUr 
ficd to us to tbe force of a strong breeze (for it was at no time a gale here) by its ptf- 
BBge over the southern part of China and north ward of Burmali. If thisahonldpron 
to be the case, it will bo a remarkable instance of a Cyclone, decreaaing in &me I 
its passage over an extensive tract of land, but yet preserving its peculiar poweiB ai 
character so perfectly, as to reverse the monsoon here for at least two days I" 

Nelsoh and ViLLEirauvK's Gale in Janttaby, 1805, (p. 230 
It may he surmiBed indeed that this " gale" was a Cyclone, at leort 
for the French Fleet, as I shall now shew from Sir N. H. I^icoi>Ai, 
" Despatches and Lettera of Lord Nelson," Vol. VI.* 

First we find (p. 339) that the French " came out of Toulon on 
17th January, 1805, with gentle breezes at N. N. W. and lay (laid) 
between Gieus and the Hieres lalande, till the gale set in on the 18th 
in the afternoon," they then " sailed with a strong gale at N. W. and 
N. N. W. steering .South or S.W. on the 10th." At this time fp. 324, 
[ shnll quote tho pngcs in parentheses, ns there ore extracts from several letten. 
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Uebon'a Diary) 19th, the British Meet were lying in Madd&lena 
Harbour with hard gales also at N. W. They weighed and put tb 
«ea, passing through the Biche (Biscie) passage by geteii in the even- 
ing, and bore away, wind W.N.W. (p. 327). along the eastern side 
of Sardinia. " During the night it wab equally and unsettled weather," 
and by Noon 20th, " Mount Santo bore N. W. 6 leagues. All night 
rery hard gales from S. 8. W. to S. W. which continued through the 
next day; during great part of the time we were under Htovm atay-Bails." 
JTow if we suppose a Cyclone travelling down from Genoa, between 
IGnorca and the coast of Sardinia, or between Minorca and the Spa- 
msb coast, say upon a track to the W. S. W. or S. W. (true) it may- 
giraa atrong N. N. W. breeze off Toulon and N. W. gales at the ' 
Uaddalena Islands on the 18th, making of course due allowance to^ 
Uie obstruction of the very high land of Corsica. Then bb the cen- 
tral portion* passed tn the N. "W. of Maddalena it might be squally 
Uid unsettled, varying to W. N. W. and to the S. 8. W. as it passed 
DD J while it might bo a violent gale at N.W and W.N.W. veering 
alio to the Southward with the French Fleet between Sardinia and 
Hiuorca, BO as to enable them to fetch Toulon again when crippled, aB 
they did : and it would seem certain that it vat on the day and night 
of the 18th, 19th, that they suffered, since (p. 332) it was on thi 
nening of the 19tb, that a disabled French 80 gua-ahip had pnt into. 
Ajawao-t 

There are however two difficulties in the consideration of this ques: 
lion. Tiie fitst is the unusual track (though in truth we know nothing 
of the tracks in this sea) and the second that the S. S. Westerly gaJe 
* For we tri not now investigating a tropical Iinrri cane with a diatinct calm cen- 
W ipace, vhidi ia tbe meteor in its most concentrated form, but a sadden gaJe in a 
tWTOW M& and a, tempcriLte ellmalo, nhioh might or might not have been CjclonaL 
f As the French fleet was in the latitude of Ajaccio steering to the Southward 
iritll a N. W. gale nnder a heavy press of sail at 10 p.h. oq the night of the ISth I 

(p. 327), when a British look-out frigate was close to them going 13 knots, it igpoa- 
iible that, as the central portion neared them, they may hare been taken aback by i. 
ihift to S. S. W. and so have been dismasted ; and this with Admiral Tillg- I 

mrrE'a avowal of their bad management and raw crews, accoonts for tbe number 
nf ahipa which saSared, as in the cnse of Admiral Gravbh' ileel of merchantmen J 

tsd prlies. | 
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lasted with Nelaon's fleet to the East of Sardinia (p. 330) till the 
inoming of the 25th : but it is alwajs possible that a Cyclone may 
precede a monsoon, or winter gale, or other right-lined wind ; and 
vague or forced aa this deduction may now appear, it is always wortl 
while to direct attention to such questions ; for whatever be the 
answers which a better knowledge may bring to them we shall alwajs 
profit when that knowledge is obtained, be it affirmative or negattre 
of our present impressions. 

Tkaoks; Nbw CALiaioiaA. (See above, p. 76.) The Barque .Sim- 
rod, in February, lS-19, experioneei! a terrific Cyclone commencing in 
Lat. 17° 38' S., Long. 161" 26' East ; or about 80 miles to the W. 
i S. of Huon Island at the North point of New Caledonia, in which 
her Barometer fell from 29,70 to 28,20, and she w«b obliged to cut 
away her maio-roast. This Cyclone was either very eitensive or one 
of a very slow progression, for it lasted with the Nimrod from the 
11th to the 14th of February, though hove to the whole time. Its 
track, so far as the imperfect newspaper report and the want of the 
veBBel'a log will allow us to judge, appears to have been a very ano- 
malous one, for it aeemB to lave travelled down upon the vessel from 
the N, N, W, or N. W. and then to have curved back to the Weat- 
ward, the ship being from S. S. W, and S. W. to N. West. This 
ship's log is given in the Nautical Magazine for 1850, p. 667, 
but unfortunately also without any drift or the amount of filling 
off or coming up, or her run when she "kept away N. E,, to nmout 
of the gale, for two hours and a half, (wind at W.S.W,) when the shift 
took place to N. W.," bo that it is impossible to do more than to ea- 
tlmato roughly the track. The Barque Scamander was also wrecked 
on the Southern Reefs of New Caledonia to the S. 8. E. of the lale 
of Pines, on the 15th February, in " a hurricane," which beginning at 
East veered to South (aa if it came down from the N. W.), but we 
can soarcely infer this Cyclone to be identical with that of the Nim- 
rod. I give these imperfect details indeed rather to put the seamaa 
on his guard ; and I hope also thereby to remind him of how muoh 
may be done to aid us, and to forward hie own interests, by a littie 
trouble on his part. 

CrcLOJTEB OF Iceland. At p. 68, I have mentioned that 1^ 
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Tchakntekoi of Behring's Straits deacribei! to Kotzebtje in the Rurick 
atorraa, wliich as to violence might be considered Cycloues. 1 find 
io Vol. XIV. p. 297, of JAMiEaoN's Edinburgh Phil. Jour, in a 
paper on the Glftciera and Climate of Iceland by W. SAEToaiira VoM 
WAiTEBSHAUSEN, the following description of the Icelandic atormB, 
whieh certainly appear to be at times a aort of atationaiy tornadoea 
uid ftt times Cyclonal, from their "extent, duration, and veering. 
TVlien we consider that Iceland is in fact one huge maaa of aetiye or 
ettiuct Volcanic formationa, and that it is moreover (see p. 23) in the 
terminal lino of tho AVcst Indian and N. American Coast Cyclones, 
vben their tracks tend much to the Northward, these facts trom the 
pen of an independent and scientific observer become of much value. 
After speaking of the cfaangeablenesa of the Icelandic climate, in 
vMcIi tranquil calm weather forma the exception, and storm the 
UBTial rule, he aaya — 

"Stnnns of the most terrific charseler and fearfoUy devastating force, and which 
ciny every thing before them, are very common. These ollen place the trsTcller 
in very critical and dangerouB positions, or at least in circnm stances iLccompanied 
iritb inany hardships and difBcntties. 

We experienced one of the most terrible of these storms on the Stli of Jnne, on 
tho Hvalfi order at Thjrill, in tho region which ia notoriona for them, and which hoa 
already been pointed ont by OLifSEli* as dangaroua. Tho one which we expe- 
ricQced would seem exaggerated, or even almoeC incredible, were it not that oar 
ilescriplioii of it agrees in substance with the description of sncb storms given hy that 
miinent Icclaudic traveller. In the morning, when we leit Rcjnivellir, a violent 
wind was already blowing, and this increased more and more until wo reached, n 
little before uoon, a height which divides the Svinadal fi'om the Ilvalfiord. Here 

* Mei>e dvick Island, Vol. i. | 4. Thyrill ia a. ronnd, very high, steep, and pro- 
minent hill-top, at tho inner extremity of the inlet which has just been mentioned. 
It is so named because the air frequently whirls around it, and thus canscs dreadful 
whirlninils from tlie nortb and north-east, against which travellers would require to 
ha on their guard. § 188. At the inner extremity of the Hvalfiord, especially 
around the hill Thyrill, violent V"hirlwinda blow. These storms lost always for 
several days; and they are such as to carry npthc sea-water like snow into the air, 
whilst, at the aamo time, iu ihc sonthem country, beyond the rocka in the Bogarfiord, 
there is but little wind, or none at all. From this reason, the district a( the IIvol- 
Sord is called by the neighbonring inhabitants Wedrn-Kista, that is, Box or chest 
of Winds, which implies that this inlet is, na it were, Ae abode of violent stonns. 
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the itonn began to blow in Etich a fearful and iadescribable minneT, that we oenld 
Ksrcely advance, and that we lonietimcs thought we shoold loie our hreatli. Otu 
circDiDltBnces became hnzardons in the extreme, an we proceeded dowD Che atocp 
declivity on onr way to Botusdalr, the eastern extremity of the Ilvalfiord. The 
Blorm blew from the south-east with anch violence that it threwone of onr attendant 
from lii» horss, and ihreatened to hurl as over steep precipices into the abj««e» 
below. While the storm r^ed over the water of (he fiord, the anrfaca was oonreiUd 
into a cloud of *pray, whicb reached even to ub, having passed o' 
high. In it there floated a rainbow of the most brilliant colours, which appeared 
like a bridge unidng the two aides of the dark-green fiord. During the afteraoon 
the Btonn still continued to mgc with equal fury, and it waa only towards the evening, 
and during the roUowing night that it began to abate. The storm was not confined, 
however, in acoordance with the representations of Oi.a*-ben, t« a vary limiMd 
space ; but, on the contrary, it was felt along the wbole south-west coast of the 
island ; and alao, on the lame morning' a abip bound for Rejiqavik ran ashore at 
Oereback (Eyran Bakki). According to the atatemeuls of^somc Icelandic traders s 
perfect calm prevailed during this time on the sea, at about 5 miles (27 Englisli 
mites) from the coast. 

OUier Btorma of a similar kind occnrred repeatedly during onr journey, and tvcro 
still more dEstructive than the one whicb has jost been described ; as tfasy were 
accompanied with rain, hail, and impenetrable clouds of fog, or dust. The neigh- 
bonrhood of the Hccia ia peculiarly aulyeet to storms acoompanied with dnst; ths 
dnsl being carried up by the wind (mm the extensive Gelda of volcanic uhes, which 
are spread out around that monntaiu." 

Colonel Beid remtLrka ia his first Volume, though I have been 
unable to find the passage, that some of the great Atlantic Storms, 
which have a very Northerly route.raust terminate between Greenland 
and Iceland, and it aeoms probable, if they really travel so far, these 
tornado-like tempests are the large ones breaking up into amaller ones, 
which I have already shewn* certainly occurs in Tropical hurricaoea. 
If they are not so, then their occurrence with auch severity and fre- 
quency in a Tolcaoic Island is a fact of great interest, when we con- 
nect it with what has been said of the tracks of the Cyclones jrom 
one Tolcanic focus to another, the Teneriffe and Isle of France har- 
ricanea and meteors, and the perpetually recurring Willy-wawB and 
Storma of Tierra del Faego, which, to use the Icelander's pithy t 
is the Wedra Kista of that part of the giobe. 

Hail, in its kelation to ELECxaian abd "WHiEtwDrna. 
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J. 0. MutTiNof Pulborougb, in Suesex, (ajieaking of h remarkable bsil- 
storm, in which some of the masses of ice were five, eii, and even seven 
inches in circumference ;) eaya (London and Edin. Journal of Science 
fur 1840, p. S6) after admitting that the congelation of large drops 
ef Tain, the formation of ordinary hail, and even a considerable accre- 
tioD of ice to tho original globule in its passage downwards, is not 
nrj difScult of comprebenHion and explanation : — 

"Bnt there is only oiio way in wbich 1 ran auppose euch muaes ofice u tb«w 
MD h» Enspenilcd long eDough in tho otmoapherB lo grow to each enormoug sizee ; 
ud thai is bf the naaiitance of a nubilar whirlwind or watertpont, {Trombe aUri- 
MRc) with lufficicDt powar Co lieep IbDm inite wbirlaiidtaresuCtiie eu-tli'i Bttroc- 
tioD whilst the coacretiTo action ii going on, (ill their momenCum overcomes tha 
u^mdlng power, or till they are thrown bcyood the range of iu inlcnsity. That 
neh operations are amongat tho reciprocal electrical plienonena of the clouds, dia- 
tinct from, though allied to tho wstcrBpout, is, perhaps, woll-known ; and I was 
nyselfonce witness to aa appearance of this lort, between a higher and a lower 
cloBd, that had a strongly electric aspect belbre they had resolved theouelves into 
nimbus. It waa a bent narrow column of tiark vapour, which 1 could (UatinGtly 
DbsercB (o be in rapid rotatory motion, passing from otio cloud to the ullicr, continu- 
ing for some minutes, and then groiln ally diintpp caring. During this tipie it emitted 
no sound, and had no Tisihie conoection with the earth whatever, 

" The above theory of hailstones will be farther corroborsLefl, if we consider tha 
form of tlie stonei in this instaocc, viz,, a sphere flattened at ita poles as (he rsenlt 
of a rotatory motion i especjallj if it be a law, as perhaps it is, that all solids in 
rapid gyration acquire, jmc mipiee, a rotation on theh own ales.'' 

In reference to the yet scanty notices we have of hot and cold 
bUata of air, and of hail and aleet at or near the centres, these views 
OTe of some interest ; and the sailor will, I hope, see from them how 
essentially useful and necessary it is that we should be furnished 
with all the facts attendant on the progress of a Cyclone. 

la some hailstorms excessive falls of the Barometer, like those in 
Cjclones, seem also to occur. In the Trausactions of the Eoyal 
Society of Edinburgh, Vol. IX. part I. p. 199, is an account of one 
nhicb passed over the Orkney I elands, devastating principally 
Stronsa and Sajida, and which is described rather as a shower o( 
maesea of ice, with intense and vivid discharges of ia^Mightning 
which seemed, it is said, to dash up the sea as high as a ship's mast. 
It waa not more than a mile and a half in breadth, and the fall of tlif 
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r Bwometer, from the register at the Start Point Lighthouse in Sands, 
was from 29.72 to 27.76, or very nearly two inches ! 

Mr. E. Douglas, of the Coast Guard Service, in a letter to me 
deBcribea the fall of some romarkahle pieces (cakes or disks, or as the 
Bailors would say tracks) of ice, which feD ou board of his vessel ia 
Southampton "Water, at the time of a hail-storm on the Isle of 
Wight and Coast of Ilampshire, which with him was only a snurt 
lain squall : be says, 

" The farce of the wind tcsEfnJcg kdA tba rain Bnbaiding, I was sorprified hj per> 
ceixing somo largo subslftiiccs foil into the water and on the deck of my liltlo craft. 
They proTed to be immense hail-stones or pieces of ice, of irregnlftr but principally 
of flattened spherical forms, several measured fonr inches in circumference and ons 
inch and upwards in IhictnesB. The great peculiarity was that the hail-stones had 
fvideatly lieeo formed by some epira! or circular motioD, as the outer rims were 
quite nhite and opaque like frozen snow, gradaally becoming clearer and more trans- 
parent towards the conlrc, in B'hich, howOTer, appeared ' thx calm' or a small round 
spot as opaque as the outer edge." 

Mr. Douglas then gives a sketch of a stone, and he adds, 

"There was another singnhir circnmstance attending (his phjcnomenon [ that of 
he stones falling as far apart as 3 or 4 yards, thus giving one the idea of the hail- 
StoDos being smaller ones, caQdcnscd as it were by some centripetal action, in the 
highly electrified state of the atmosphere," 

In Mr, Martin's work, p. 69, will be found a copy of the account 
of the haii-storra Tornado, (called there a Cyclone), which devastated 
fte city of Dublin, on the 18tii April, 1850, in which it ia said that, 

" Some persona who observed the phtenomena from a distance, were able to dfor 
tingniab the two strata of oppositely electrical clouds, and to see the eloctrkal jU^ 
fiborgee passing between ihem. 

" The hail-etones. which were as large as a pigeon's egg, were formed by a nuclent 

snow or sleet sorronnded by transparent ice, and this again was succeeded bj aa 
opaque white layer, followed by a second coating of ice. In some of tbem I coimted 
five alternations." 

The tornado was accompanied by almost continuous forked light- 
ning, and the roar of the thunder was continuous. This at once 
diatinguiahes the phienomenon as a tornado, and as I think puts it 
out of the clasa of Cyclones ; though there ia no doubt of the 
whiatling of the wind. 

Nothing is BO common aa to fiud in the Logs of ahips, which have 
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been involved in Cyclones, aad eBpeciaily if near the centre, tlie re- 
mnrks of "rain as cold as ice." "Soa-waterwarm, rain bitterly cold ;" 
" rain and sleet," aud tho Uko. lu a publUhed account of the Duke of 
York's Cyclone, which though of amall extent, was of terrific violence, 
"Cold moflt iatenae during the hurricane," occtirs twice. Yet in 
some it evidently does not occur, as the Barometer and Ttermometer 
ue carefully marked, and though the Barometer may fall an inch or 
more, the Thermometer doea not ehew more than from 3° to S", aa 
m a common thunder shower or North WeBter. 

TeB ElECTBIO TELEOOAfH WAUNIS'a 07 THE AfrBOACH OF 

CrcLOifES. In my Siitb Memoir, Jour. Ah. Hoc. Beng, Vol. XI. 

p. 703. published in 1842, I have suggested that if China was a 
country under European dominion, a telegraph on the Euatem Coast 
might warn the shippbg at Hong-Kong to be prepared for a Cyclone. 
I find in a recent newspaper notice in the AUmc of a work entitled 
"The Emigrant Churchman in Canada," the following passage, 
which I print without alteration, though the writer evidently is no 
CydomBt : 

"An e«tnicl giTen from a Cannciian paper bring? out a practical nae of science 
nUdionr &ther8 would have stared at, coald it liave been foretold in their dajs. 
It it the use of tbe electric telegraph ia giving aodce of the approach of the whirl- 
wind (Cjclone) ; — 

■' The telegraph now giro* ootice uf slorms ! For example, tlie telegraph at 
Chicago and Toledo now gives notice to shipmasters at Cleveland and BuiTolo, and 
alao on Lake Ontario, of the approach of a north-west storm. The result is practi- 
cally of great importance. A httrricane storm traverses the atraopphere at abouj 
the rale of a carrier pigeon, viz. 60 miles qd hour. Our north-west winds ramc 
apparently from the sources of the Lakes, and sweeping over Lakes Superior.Miehi- 
gsn and Erie, spend themselves in the interior of the countiy. Our south-west 
winds come apparently from the Gulf of Mexico, where the force is very great, and 
pass up the goneral direction of the Mis^iEBippi and Ohio. Commecclng at these 
remote points, it is obvious that if telegraphic ofRces are eatablislied at the extremes 
af the Une, notice of the approach of a violent wind may be given to distant ports 
from la to 20 hours before ii will be felt there, The practical effect will be that a 
vessel in the port of New York, about to sail for Now Orleans, may he telegraphed 
20 hourii ic advancing on the coast from the Gulf of Mexico. We are only on tbe 
threshold of the real substantial advantages which may be rendered by the eleclro- 
telegrBph. Already have notices of storms on the lakes been given (\om Chicago 
and Toledo to Buffalo." 
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44B. CoifCLUBiOK. SaUora who ha?e not looked into the litera- 
ture of their profeasion, will be not a little Burprised to hear that 
books jet exist in print in which tho Variatioa of the Compass in 
treated aa an absurdity ! and Me&catob's projection as oaly fit for 
land-lubberal but thia is really the case, as the following eitroct from 
Mr. William BuKEOCOHa' " Ditcourte of the variation of the Ch» 
pott or Magnetical Needle," appended to " Tlie Sewe Attraetvoi' 
(London, 1581) of Bobbbt Nobmak, (who announces in it his di»- 
covery of the Magnetic Dip,) will shew — 

" Bat as I hare alreadte saSi^ieiitlle declBred, the cnmpaa ibeweth not altniet 
■he pole of the worlde, but tarieth &am the same divergly, and ia sajling desciibetL 
circles accordingly. Wliicti tbiiig, if Petrus Nokiub, and the rest tiiat bain 
writtenof Navigation, bad jointlj considered in the trHctation of tboir rules and ia- 
strumonts, then might thej hare been more arailable to the use of Naiigation ) but 
thej perceivjng tbe difficulties of (he tliyag. and (hat if the^r had dealt ihereirith, it 
ironld have atterl; orenrbelmcd their farmer plausible conceits, nith Fbdbo d( 
Ugdika,* (who, as it appcareth, bavyng some bedbII saspiciou of the matter, rea- 
lonelh verjr cleveil/. thai if is not tuetitttry that lueh «n absurdify aa tht variatiw 
tliould be admilled ia luoh an cJ^^Uent art at Hauigatigii ii) (he; bars thDagl|t 
b^t to passe it over with silencp." 

44?. And B(JBBauoiis himself, though a, eailoc and a hjiiogr^ 
pher, and Comptroller of the N&ry to Qu£X1T Elizabbtk, mjb at 
Mekcatob's projection, that — 

" B; augmenting his degrees of latitude towards the pole^ the tame is mora fltta 
for euch la beholde, as studio in cosmograpbie b; readjug aathors upon tlkS land*, 
than to be used in Navigation at tbe aea." 

I^ow nothing is more probable thao that for a time oar new BtnfDM 
will be treated by many much after the same style, as " ntterly oTer- 
whelming all former plausible conceits," and aa only " fitte for such 
to beholde as studie in coamagraphte by readyng authors upon the 
lande," though it is not probable it will be ao in print, the jadl 
□uuerous to admit of contradiction ; and, in truth, motp 
or leas within every seaman's knowledge. 

418. Still we must expect to 6nd many " of the (dd Bchod" wko 
do not like "new-fangled notioasi" many who "do not like to be 
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put out of their way ;"' many who " think the old plan is good 
enough ;" and that " hit or misB, for luck'a all," is quite enough with 
a Btout ship and good crew ; and to conclude, many who are too 
proud, too ignorant, or too indolent to take the trouble to learn, and 
who will for a time keep their seats amongst the HcomerB. From 
Buch we can only entreat a patient hearing ; and if by chance they 
liBve lost a master two in a Cyclone, quote to them the assnrance of 
?ooB Richard, that " they that will not be counselled cannot be 
helped," and further that "if you will not hear reason she will as- 
mredly rap your knuckles" — in the next Cyclone. We trust, how- 
jsrer, that even these persons, admitting that if the knowledge we 
profess to hold out be not perchance esactly correct, yet the search 
for it may be useful in some other way, will not withhold from us the 
Wterialt we desire. The Cyclone in all its various forms, and in all 
the parts of the world in which it prevails, is not perhaps less a 
scourge to human life (and we will leave out property) than the 
scurry of old. We have, so to say, exterminated the disease ; and 
tew who know the science of the Law of Storms will, I think, refuse 
to say that it will finally reduce to a comparatively trifling amount 
the &ightful list of the victims of the Cyclone ; the most fearful and 
the most frequent enemy* which the mariner's perilous calling 
pbliges him to encounter. 

449. As a mere question of humanity then, we claim on this, the 
lughest ground, the support of all, jrhether sailors or landsmen. As 
a scientific question we are certain of the aid of men of science in 
Brery quarter of the globe ; and as one of mere pecuniary calculation 
we may boldly say that merchants, ship-owners, under-writers, and 
sailors themselves, must be wilfully hiiud and deaf to their plainest 
interests when they do not encourage the researches relating to 

* 1 do not here forget Fiae, but this it so rare ihat its danger a far helow that of 
|]ie Cyclone, by whieh, perhaps, in all parts of the world, (wo or three hundred lives 
are lost against one bjfire. I trust also thai we shall ere long do Gomething towards 
(limiuiahmg, if not entirely preventing the chances of this accident fnjm spontaneoos 
combustion. See a pamphlet recently printed for the use of the Lords Cotnmis- 
rionen of the Admiralty, " On the means of obtaining early warning of any approach 
to spontaneous eombustion, Ssc." by the Author, and reprinted in the Nautical Ma- 
gaiine for October, 1847. 
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> Qoveramenta, until they adopt Bome orgn- 
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StormB ; and not leas 

nized system for collectiug, registering and digesting, the vast 
of aeattered information which already exist, and which are, from the 
countless ships of England, America, and France alone, hourly ac- 
cumulating and passing into obUvion. No single individual or aaao- 
ciation, without official authority and support, and adequate meann, 
can do this ; but the nation and the miniGtry that accompliabes the 
great tasks whicb I have from section to section sketched out, and 
truly and fully gives to the Mariner of all nations a Code of LiVfB 
FOB THE Stoem in every quarter of the globe, wiD fairly claim a share 
in the honours awarded to the noblest benefactors of the human race. 
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Beferenees to ChaH JSTo. 11. — The Southern Indum Oeetm, 

Authority. 
I. Track of the Bodrigaez Cjclone, • . Mr. Thorn, 
n. Ayenige Northern limit or Qyclones, . Mr. Thorn. 

nL Southern limit, .... Mr. Thorn. 

IV. TrackcuiW to the Southward about ManO Mr. Thorn and CoH 

ntius; Blenhemi, 1807, . . . y ^»*. *"«*" »"i* v/w- ^ 

V. About Mauritius and Bourbon, • . . Mr. Thom. 

VI. Curve oftheCulloden'sCjclonejMarch 1809, Col. Eeid. - 
Vn. H. M. S. Serpent, Feb. 1846, . . . H. Piddington. 
Vni. Futtle Bozack and other Ships, November) H.F. in 11th Memoii 

1843, .......) As. Soc. 

IX. Charles Heddle's Cyclone,* March 1845, . H. F. 13th Memoir, j 

X. Fr. Frigate La Belle Poule, and Corvette) pr p 

Le Berceau, Dec 1846, (See also O) .> 
XL H. M. S. Albion, Nov. 1808, ... Mr. Thom. 

Xn. H. C. S. Brid^ewater, March 1830, . . Col. Reid and Mr. T1 
Xm. H. C. S. Abercrombie, Jan. 1812, . . Mr. Thom. 

XIV. Maguasha, Feb. 1843, .... Mr. Thom. 

XV. H. C. S. Ceres, — 1839, . . . .Mr. Thom. 

X VI. Timor and Bottee Cyclone, April 1843, . Mr. Thom. 

XVn. Malabar, Jan. 1840 Mr. Thom. 

XVni. Boyne, Jan. 1835 Col. Reid. 

a. Mauritius, March 1811 .... Col. Reid. 

b. , Feb. 1818, . . . . Mr. Thom. 

c. , Jan. 1819, .... Mr. Thom. 

d. H. C. S. Dunira, Jan. 1825, . . . H. Piddington."** 

e. H.C.S. Princess Charlotte of Wales,Feb. 1826, H. P. 
/ H. C. S. Orwell, Feb. 1827, . . . H. P. 

g^ Thalia, April 1827, H. P. 
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BAY OF BENGAL. 

I. — Sand Heads, ...... June 1839. 

n.—Coringa Cyclone, . . . . Nov. 1839. 

n. a.— Caahmero Marcliwit, .... Mov. 1839. 

in.— Cuttack Ditto, . . April, May ISW 

v.— Madras, ...... May 1841. 

VII..-Caloutta, ....... June 1843. 

Vln.— Madras and Arabinn Seas. .... Oct. Not. 184!. j 

IX.— Poorec, Cntlack and Gya, . . . Oct. 1842. 

X. — Madras aad Masalipatiini, .... Maj 1843. 

X.— Coringa Packet, . . . . . . May 1843. | 

XI.— Bay of Bengal and SoQthem Indian Ocean, . . Nov. Dec. I848;i 

Xn.— Bnton and Kunnimede, . .... Hov. 1845. i 

XI v.— Bay of Bengal and Arabian Sea Cyclone, , , Nor. Dec. 1 843;. 

XVin.— October Cyclone, . . . Oci. 1849. 

The above with Roman numerals refer to tbe MemoirB witti the same number 

published in the Jonrnoi of the Asiatic Societv of Bengal. j 



f. IT. £ 

rf. Dover Frigate's, 

e. Kistnapatatu ; Palmers, . 

y. Burrisal and Backergunge, 

g. Liverpool and OracabcBaa, 
A. BalBsorc and Cuttack, 
«'. London's. 
j. Duke of York's, 
k. Calcutta, . 
I. Madras, 
in. Protector's, 
n, Kyook Pbjoo, .... 

0. Kyook Pbyooi Siren and Java's, . 

g, H. M. S. Coraa'allis and Point Pedro, . 

r. H. C. S. Minerva, .... 

1. Coromandel and Malabar Coasts, 

(. William Wilson 

ARABIAN SEA. 

A EbkI London's Cyclone, XVI. Memoir, . 

B BuckingbamEhire's, XTI. Memoir, . 

C Higgiiison and Lncy Wright, VIU. Memoir 

1) II. C. S. Essox's. XVI. Memoir, 

E Bnmbay, XVI. Memoir, 

E RiijnsthBn'fl.J vjv Utmoir 



June ISifB. 
May leas. 
Oct 1831. 
Oct. 1832. 
May 1833. 
Ang. 1835. 
Oct. 1S36. 
Oct. 1838. 
May 1834. 
Nov. 1838. 
Oct. 1818. 
Not. ISIS. 
Not. 1797. 

May leeo. 

Oct 1836. 



April 1847. 

April 1847. 

Oct. 1842. 

June 1811. 

June 1837. 
f Dec. 1845. 
( Dec. 184a. 




J 



♦ I 



^ 



I f 



± 



1 






t 

I 



ft 



T 



^^■■^^^ ■2^^"'*;$f*-'***:.T^^i5<Pr 



ttfrj>it'*v>^- ^ '^--^ -/» ^**' 



f 
f 

II 

; ! 






■V 



